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U.S. Department or AGRICULTURE, 
Bureau or Soms, 
Washington, D. C., January 18, 1917. 

Sm: T have the honor to transmit herewith the manuscript report 
and map covering the survey of Portage County, Wis., and to 
request that they be published as advance sheets of the field opera- 
tions of the Bureau of Soils, 1915,.as authorized by law. 

The selection of this area was made after conference with the 
State officials cooperating with the Bureau in the work of surveying 
and classifying the soils of Wisconsin. 

Respectfully, 
Minron Wuirney, 
Chief of Bureau. 
Hon, D. F. Houston, 
Secretary of Agriculture. 
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SOIL SURVEY, PORTAGE COUNTY, WIS. 


By W. J. GEIB, In Charge, and L. R. SCHOENMANN, of the U. S. Department 
of Agriculture, and LEWIS P. HANSON, of the Wisconsin Geological and 
Natural History Survey.—Area Inspected by THOMAS D. RICE. 


DESCRIPTION OF THE AREA. 


Portage County is situated in the central part of the State of Wis- 
consin. It comprises an area of about 812 square miles, or 519,680 
acres. It is bounded on the north by Marathon County, on the east 
by Waupaca County, on the south by Waushara and Adams Coun- 
ties, and on the west by Wood County. Stevens Point, the county 
seat, is 108 miles north of Madison by rail and 252 miles from Chi- 
cago. It is in about the same latitude as Bangor, Me., and Pierre, 
S. Dak., and in about the same longitude 
as Springfield, Il1., and Memphis, Tenn. 

A preliminary report and map on the 
soils and agricultural conditions of north- 
central Wisconsin, made by Dr. Samuel 
Weidman, of the Wisconsin Geological and 
Natural History Survey, were published 
in 1903. This survey covered Taylor, Lin- 
coln, Marathon, Clark, Wood, and Port- 
age Counties, and parts of Langlade and 
Rusk Counties. In 1905 a soil survey of 
Portage County was made by F. N. Meeker 
and R. T. Avon Burke, of the United 
States Department of Agriculture. The yy. {Sketch map showing 
present survey was undertaken for the location of the Portage County 

7 ‘ area, Wisconsin. 
purpose of making a more detailed study 
of the soils and reclassifying them in the light of more recent studies, 
so that the mapping in this county should be consistent with that now 
being done in other sections of the State. The information contained 
in the reports covering the earlier work has been drawn upon in the 
preparation of the present report. 

The surface features of Portage County fall naturally into three 
divisions. Extending north and south through the county, from a 
point near the center of the north line to the southern and south- 
western boundaries, is an extensive belt of level land. On the south 
this has a width of about 18 miles, but it becomes narrower toward 
the north and on the northern boundary line is about 12 miles wide. 
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The soils over this extensive plainlike tract are made up largely of 
water-laid stream-terrace and outwash-plain deposits. Some very 
extensive tracts of marsh occur within this level belt. To the west 
of this level land, in the northwestern corner of the county, a drift- 
less area occurs. Here the surface is undulating and the topog- 
raphy more mature than elsewhere in the county. The slopes in 
this section are usually long and gentle. East of the level area, over 
about one-third of the county, the surface is characteristic of a 
glaciated region. Immediately bordering the level plain on the east 
is the terminal moraine of the late Wisconsin ice sheet forming a 
drainage divide. Back of this, drumlins, recessional moraines, high 
terraces, eskers, potholes, and other topographic features make up 
a surface which ranges from level to rolling and hilly and com- 
prises the roughest part of the county. Some slopes here are too 
steep to be cultivated, and on others farming operations are carried 
on with difficulty. Throughout the plainlike region there are only 
slight differences in elevation, and most of the lower places are occu- 
pied by marshes. In the northwestern section there are no steep 
slopes and but few marshes. 

The general slope of most of the county is from north to south. 
Elevations above sea level at various places are as follows: Stevens 
Point, 1,086 feet; Junction, 1,142 feet; Almond, 1,161 feet; Amherst 
Junction, 1,101 feet: Bancroft, 1,089 feet; and Rosholt, 1,185 feet. 
The average elevation of the county is about 1,100 feet above sea 
level. 

The principal drainage way is the Wisconsin River, which flows 
southward across the northwestern corner, within the border of the 
more level area in the central part of the county. Both the Little 
Eau Pleine and the Plover Rivers empty into the Wisconsin within 
the county. Buena Vista and Tenmile Creeks, which empty into 
the Wisconsin River in Wood County, drain the large swampy area 
in the southwestern part of Portage County. Mill Creek, another 
small stream tributary to the Wisconsin, drains the northwestern 
part. The water of all these streams eventually reaches the Missis- 
sippi River. East of a divide which extends north and south 
through the eastern part of the county the Waupaca River and the 
Little Wolf River, with many tributaries reaching throughout this 
section, flow to the southeast and finally reach Lake Michigan. 

Throughout the area of the moraine there are numerous compara- 
tively small lakes where water has accumulated in depressions in 
the uneven surface. Some of these lakes have no surface outlet. 
Some depressions which were originally lakes are now marshy or 
swampy areas, while in others the accumulated organic matter has 
so far decayed as to form a peaty or mucky soil. In the south- 
western part of the county there is a marshy area, covering about 


SOIL SURVEY OF PORTAGE COUNTY, WISCONSIN, q 


55,000 acres, a large part of which has been drained, Another large 
marsh occurs along the Little Kan Pleine River, in the northwestern 
part of the county. Part of this also has been reclaimed. 

The streams of the ceunty are still cutting their channels deeper, 
and: in most. of them the current is quite swift. Water power is 
developed extensively on the Wisconsin River, and more is available 
for development. The smaller streams present some possibilities for 
power development. 

Portage County was organized in 1844 to embrace a large part of 
northern Wisconsin. By later acts of the legislature several other 
counties were formed from its original territory. The last county 
to be set off was Wood, in 1856. As late as 1820 this part of Wis- 
consin was an unbroken wilderness. It was first visited by white 
men for the pine timber. In 1836 the Menomince Indians ceded a 
strip of land 40 miles long and 8 miles in width on each side of the 
Wisconsin River. This was offered for public sale in 1840, and 
considerable land was thus made available for occupation and set- 
tlement. The first settlers came principally from Illinois, Ohio, 
Pennsylvania, New York, and Maine, with a few from Canada. 
Quite a large proportion of the present population is made up of 
Poles, Germans, Norwegians, and Swedes, who came into this terri- 
tory mostly between the years 1850 and 1870. Many of them came 
directly from Europe and others from the Eastern and Central 
States. 

In 1910 the population of Portage Cownty was. 30,945. Of the 
total population, 71.9 per cent is classed as rural, the urban popula- 
tion being confined to the city of Stevens Point. The density of 
rural population is 27.4 persons per square mile. 

Stevens Point, the county seat, had a population in 1910 of 8,692. 
It is the only town in the county having a population of over 1,000. 
Among the towns and villages are Junction, Plover, Arnott, Amherst, 
Bancroft, Rosholt, Almond, and Custer. 

Four railway systems have lines extending into this county, the 
Chicago & North Western, the Green Bay & Western, the Minne- 
apolis, St. Paul & Sault Ste. Marie, and the Chicago, Milwaukee & 
St. Paul. Almost every section has good transportation facilities. 
Throughout the plainlike region the wagon roads are naturally sandy, 
as are some in the southeastern part of the county. Throughout the 
remainder of the county the soils are heavier and the roads are natur- 
ally better. In practically all communities good roads are being con- 
structed, and there are now many miles of excellent highways. Rural 
mail-delivery routes reach all parts of the county, and the telephone 
is in common use throughout the country districts. 

The towns within the county provide markets for considerable farm 
produce, but most of the surplus from the farms is shipped out. 
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Live stock goes mostly to Chicago and Milwaukee, as does also the 
potato crop. Dairy products find a market throughout the Middle 
West. 

CLIMATE. 


The climatic conditions in Portage County are fairly uniform from 
place to place except in regard to frost occurrence. The liability to 
frosts varies somewhat with local differences in topography. 
Throughout the northeastern, east-central, and extreme northwestern 
parts of the county, where the surface is gently rolling to rolling, 
the danger from late spring and early fall frosts is not as great as 
over the lower lying sections, such as the extensive marsh areas in 
the southwestern. part of the county and the sandy tracts, with 
numerous intervening marsh areas, throughout the valley of the 
Wisconsin River and along part of the southern border. 

Climatic data from two stations of the Weather Bureau are given 
below. The records from the station at Stevens Point, which is near 
the Wisconsin River, are representative of conditions prevailing over 
the extensive level, sandy terraces throughout the county. The sta- 
tion at Amherst is situated in a more rolling country and represents 
the upland part of the county. 


Normal monthly, seasonal, and annual temperature and precipitation at Stevens 
Point and Amherst. 


Stevens Point (cle-} Amherst (elevation 
vation, 1,113 feet). 1,200 feet). 
Month. - 
Temper-| Precipi- | Temper-| Precipi- 
ature. tation. ature, tation. 
oF. Inches. ae ce Inches. 
DGCOMPON: ecuhes besa Leds iae nade verde St whee cases 19.2 1.34 19.4 0. 63 
January...... a 14.7 1.08 14.1 1.27 
Tebruary “14.3 .76 14.3 1,28 
WiNtER Ss Hes sadenes cede enceedss<everiacwesad saeicesese2 ! 16.1 3.18 15.9 3.18 
March ....2...00--- . 9.1) 1.32 27.9 1.78 
April... 44.8 2.55 43.8 2.61 
MBs cecreckenanduoccestmaehgag Abie aeeeesehe cece pees ames: 56.1 4.04 55.1 4,07 
Springs crs sg mer nete et hwaeon tanta tieeaatiee teat ates 43.3 7.91 42.3 8, 46 
Tae asistencia eee 66.0] 3.92) 6L9) 4.29 
DULY vos tadet vende pote eeeersneouacinmierscscuSlyaseieciudieans 69.8 3. 34 69.6 3.62 
AUBUSbisescxi eos s weedee nie ante Ray aes abl aRe ees me eee 67.4 3.07 67.3 3.27 
BUM MEP cg ica cevidc needa tech Pe peee aww AM ree eeaiee 67.7 10. 33 67.3 11.18 
Boptemt ber nics. c cin sed ee antnntesaetia sake dade cnindicosedate omens ee 60.2 3.51 60.0 3. 25 
October. .....--- 2a ippligsia cia Da ae ae oad tals sol aa ee Sls aes ADA 2. 69 41.7 2. 60 
Novémibets <cacsciscteceveusls uadesitemsesesselaaieeeetced gods: 32.7 1.61 31.7 1.70 
Wall. cos sess eiaca eens Soka tiad pe tatecad needed coeceed 46,7 7.81 46.5 7.55 
MGB. ce ddccan ogee ataanteua Ga inheaeie newer teawetucange shade 43.5 29.23, 43.0 30.37 
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The climate of this region is healthful and well suited to a high 
development of agriculture. Storms of a destructive nature are 
very rare. The winters are long and severe, with an average snow- 
fall of about 41 inches, but the summers are pleasant and farm crops 
make a rapid growth. A large proportion of the rainfall occurs 
during the growing months, when most needed, but occasionally, 
especially in July and August, crops suffer from lack of moisture. 

The average date of the last killing frost in the spring as recorded 
at Stevens Point is May 25, and that of the first in the fall, Sep- 
tember 26. The average growing season in the vicinity of this place 
is thus about 123 days in length. At Amherst the average date of 
the last killing frost in the spring is May 22, and that of the first 
in the fall, September 27. The records of the Stevens Point station 
cover a period of 17 years and those of the Amherst station a period 
of 18 years. 

AGRICULTURE. 


The development of agriculture in this region was preceded by the 
growth of the logging and lumbering industry. The earliest settle- 
ments, about 1840, were made in the areas of sandy land, as the forest 
growth here was largely pine, which was the only timber handled 
by the early lumbermen. Hardwood at that time had but little 
value, and where early clearings were made in hardwood areas the 
timber was frequently burned. 

The first farms opened after the advance of the lumbermen were 
small, and often large areas of land remained in the cut-over stage 
for a considerable time before being parceled out in small tracts. 
While farming ventures were first. begun chiefly on the sandier soils, 
following the cutting of the pine, the highest agricultural develop- 
ment has been reached in those sections where the soils are heavier 
than those immediately along the Wisconsin River. Farming has 
extended to all parts of the county, and on the whole it is well im- 
proved agriculturally. The sections of least development are in 
the north-central and northeastern parts of the county and in those 
regions where marshy conditions prevail over large areas. 

While practically all the general-farming crops now grown were 
produced in the early history of the county, the relative importance 
of a number of the crops has changed to a considerable degree. In 
1879 wheat occupied 21,853 acres, more than twice the acreage in 
cats. By 1909 the total area devoted to oats had increased to 87,888 
acres, while only 397 acres were devoted to wheat. The acreage 
devoted to hay, corn, and rye has steadily increased since the early 
history of the county. The development of the potato-growing in- 
dustry has been very marked. In 1879 there was a total production 
of 218,570 bushels, while in 1909 the crop amounted to slightly over 
2,500,000 bushels. 

81023°—17——-2 
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The agriculture of Portage County at present consists chiefly of 
general or mixed farming, with dairying and potato growing as the 
two most important branches. The chief crops grown, in order of 
acreage, according to the 1910 census, are hay, oats, potatoes, rye, 
corn, and barley, with buckwheat, wheat, peas, and beans as crops of 
lesser importance. While the dairy industry is important, it is not 
as highly developed as in some of the adjoining counties where there 
is a larger proportion of heavy soils. 

Practically all the crops grown may be considered in part as cash 
crops, for hay, corn, oats, rye, and barley are sold to some extent 
directly from the farm. Potatoes are grown mainly for sale, although 
they are one of the most important subsistence crops. The greater 
part of the hay, corn, oats, and barley produced is used in feeding 
live stock, and much of it finally reaches the market in the form of 
dairy products, beef, and pork. A considerable quantity of grain 
and hay is used as feed for work stock. 

Hay is grown more extensively than any other crop. The 1910 
census reports 48,286 acres in all hay crops, with a production of 
47,982 tons, or nearly 1 ton per acre. About 75 per cent of the tame 
hay grown consists of mixed clover and timothy. Little clover is 
grown alone. Minor hay crops are wild hay, small grains, millet, 
and alfalfa. The best hay crops are produced on the heavy soils of 
the Spencer, Gloucester, and Merrimac series. As most of the soils 
are acid, alsike clover is sometimes grown in place of red clover. 
Red clover does well on land whose productiveness has been kept up 
and succeeds on new land in spite of the acidity, but on run-down 
fields it is not very successful. 

In 1909 oats were grown on 87,838 acres, with a total production 
of 697,853 bushels. This crop gives best. results on the fine sandy 
loams, loams, and silt loams. It is often grown on some of the light 
sandy soils, but with unsatisfactory results. 

Potatoes in 1909 occupied 30,637 acres, giving a total production 
of 2,508,521 bushels. This crop is grown successfully throughout the 
sandy areas of the county, but best yields are obtained where there is 
sufficient clay in the soil to make it somewhat loamy. Potatoes are 
grown in all parts of the county and to some extent on practically 
all the soils. 

Rye was seeded on 19,858 acres in 1909, and produced 222,333 
bushels. Rye is grown most extensively on the sandy soils, and it 
gives better results on the extremely sandy types than any of the 
other small grains. 

The total area in corn in 1909 was 15,834 acres, and the production 
amounted to 394,189 bushels. Corn is not as successful as some other 
crops on the extremely sandy soils, which cover a large aggregate 
area in this county. 
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Barley is grown to a small extent. In 1909 this crop was grown 
on 1,184 acres, and produced 25,652 bushels. The acreage of barley 
has apparently increased somewhat during the last few years. 

Wheat is grown only to a very small extent, although at one time 
it was the most important crop in the county. Buckwheat is grown 
in various parts of the county, chiefly on the marshy tracts where 
the drainage conditions have been improved. Peas and beans are 
grown to a limited extent. 

Some trucking is done in the vicinity of Stevens Point. On most 
farms small plots are devoted to cabbage, lettuce, radishes, onions, 
strawberries, brambleberries, and other vegetables and small-fruit 
crops for home use. The sandy soils are probably better adapted to 
trucking than to any other line of farming. 

The following table shows the acreage and production of the prin- 
cipal crops in the last four census years: 


Crop. 1879 1889 1899 1909 

Acres. | Bushels. | Acres. Bushels. | Acres. | Bushels. | Acres. | Bushels. 
COLD vsseinececcecies es 12,181 | 278,743 | 14, 489 403,088 | 17, 289 388, 100 | 15, 884 394, 189 
ORG ccna caddeevnscie 9,749 | 225,614 | 24,453 739,527 | 31,878 734,070 | 37,838 | 697, B53 
204,778 | 4,342 54,814 | 6,378 85, 910 397 5, 376 
111,659 | 15, 151 186, 155 | 20,409 217,780 | 19,858 | 222, 333 
16, 544 471 12,779 421 7,550 | 1,184 25, 052 
3,819 | 1.607 19,086 983 9, 270 496 3, 859 
213,570 | 12,904 | 1,324,761 | 29,099 | 1,978,344 | 30,687 | 2, 508, 521 
782 |....--.- 7,560 417 6, 608 319 1,799 
T5210 focacsnee 1,451 4B 379 52 480 

Tons. Tons. Tons. Tons. 
GY ood avis eteseorese sen! 16, 346 13,470 | 29,388 30, 203 | 36, 884 43, 444 | 48, 286 47, 982 


Fruit growing receives little attention in Portage County, since a 
large proportion of its area is not well adapted to this industry. 
Apples are grown more extensively than any other fruit. On many 
of the farms there is a small orchard which usually supplies apples 
for home use and in some years a surplus to sell. Apples do best 
over the eastern and northeastern parts of the county, where the 
surface is more or less rolling. The level tracts of sandy soil are 
not suited to this fruit. 

The raising of live stock is an important industry. The 1910 
census reports 31,378 head of cattle, 9,255 horses, 13,264 hogs, and 
5,075 sheep in the county. In 1909 there were 7,954 calves sold or 
slaughtered, 5,415 other cattle, 13,980 hogs, and 2,198 sheep. Ani- 
mals sold or slaughtered in that year amounted in value to $413,564. 
Most of the calves and steers sold are from dairy herds. Hogs are 
raised in conjunction with dairying and general farming. Hog 
raising is not as well developed in this county as in sections where 
more corn is grown. 
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There were 18,783 dairy cows in the county in 1910, and the dairy 
products of the preceding year, exclusive of those used in the home, 
had a value of $606,348. There were 27 creameries and 38 cheese 
factories in the county in 1918. Milk and cream are sold at retail 
in the towns in a small way. Dairy cows of Holstein breeding are 
more numerous than those of any other breed. The use of purebred 
sires is gradually improving the stock. 

Differences in the character of the soil in various parts of the 
county have some influence upon the distribution of the crops. Oats 
are grown more extensively on the heavier soils than on the sandy 
types, while potatoes are more profitable on the sandy types than 
many other crops. Rye is grown most extensively on the light- 
textured soils and gives better results on this class of land than do 
the other small grains. The dairy industry is most successfully 
developed on soils which have a texture as heavy as or heavier than 
a fine sandy loam. 

The general methods of farming followed are about the same as 
those practiced throughout the general farming and dairying dis- 
tricts of Wisconsin. The silo is in quite common use on dairy farms, 
and a considerable part of the corn crop is handled as ensilage. The 
hay crop is mostly stored in barns or stacked and used mainly as 
feed for stock. In potato growing modern machinery is in common 
use, and where the acreage justifies their purchase most farms 
are supplied with horse-drawn planters, diggers, and spraying out- 
fits. In all lines of farming modern machinery is in common use on 
most of the farms. The farm buildings vary greatly in quality. On 
the extremely sandy soils the buildings are frequently inferior and in 
poor repair, while those on sandy loam and heavier soils are much 
better. The barns are usually equipped with large hay forks or 
slings for use in unloading hay. The work stock and implements 
are not as heavy over most of the county as in many other parts of 
Wisconsin, since most of the soils are sandy and easy to cultivate. 

A rotation quite commonly followed on the sandy soils consists of 
small grain followed by clover and this by potatoes. The second 
crop of clover in a few cases is plowed under as a green-manure 
crop. On the extremely sandy types it is desirable to arrange the 
system so that the ground may be covered as much of the time as 
possible to prevent drifting, which often causes considerable damage 
to growing crops. In some cases so much of the soil is blown away 
that the seed is left exposed. On the heavier soils the usual rota- 
tion is somewhat different from that on the lighter types. Here corn 
more frequently takes the place of potatoes, and the land is usually 
left in grass for hay for two years and frequently is pastured for 
one year before again being plowed. On neither the sandy nor 
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heavy types has the question of crop rotations been given careful 
study. 

Stable manure is the fertilizer used most extensively, but the supply 
of this is not sufficient to meet the requirements of the soil. Com- 
mercial fertilizers are not in common use. They are used mainly 
on the marsh soils, especially in the vicinity of Coddington. The 
Peat soil is deficient in potash and phosphorus and is also acid. A 
large tonnage of wood ashes was recently applied to Peat soils near 
Coddington at the rate of about 1,000 pounds per acre. A consid- 
erable amount of rock phosphate is used in the county, usually at 
the rate of about 1,000 pounds per acre. Acid phosphate is in some 
instances applied by itself or along with the rock phosphate. The 
use of ground limestone for correcting soil acidity is coming to be 
recognized as profitable, and a number of farmers both on the Peat 
soils and on the uplands have tried liming, with success. 

The supply of farm labor is fairly good. In many cases women and 
children assist with the farm work. Where hands are hired for the 
year or by the month the wage usually ranges from $25 to $40 a 
month, depending upon the experience of the laborer. Married men 
are usually given fuel and the use of a house and garden. During 
haying and harvest periods, when extra day help is often needed, 
the wage is usually $1.50 to $2 a day. 

The average size of farms in Portage County, as given by the 
census of 1910, is 127 acres. In the marshy areas and in the least 
developed parts of the county land is frequently held in large tracts. 
In 1910 there were 3,229 farms in the county, comprising 79.1 per 
cent of its total area. Each farm has on an average 68 acres of 
improved land. Practically 90 per cent of the farms are operated by 
the owners. 

In 1900 the average assessed value of land in the county was $13.47 
an acre. By 1910 this had increased to $27.94 an acre. Where gen- 
eral farming is most highly developed, on the heavier soils, land 
values frequently reach $100 an acre. Comparatively few farms 
have a higher value than this. On the extremely sandy soils many 
partly improved farms can be bought for $20 to $40 an acre. On 
reclaimed marsh land farms sell for $30 to $70 an acre, the price 
depending largely upon the improvements, drainage, and location. 
Cut-over land in the undeveloped sections may be bought for $18 
to $30 an acre. Unimproved marsh land, where no effort has been 
made toward reclamation, is usually of lower value than any other 
character of land in the county. 


SOILS. 


Portage County, in common with several other counties in central 
Wisconsin, owes the general character of its surface materials to 
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several distinct methods of accumulation. These materials may be 
of glacial, residual, alluvial or, possibly, loessial origin. To these 
important agencies may be added the accumulation of organic matter 
in low places, a later process resulting in the formation of Peat. 

In a geological classification, based upon the character of the under- 
lying rocks, the county falls naturally into two divisions.t To the 
north of a line extending across the county through Plover and 
Custer the upper formation consists of crystalline rocks made up 
chiefly of granite and gneiss. To the south of this line the bedrock 
consists largely of Potsdam sandstone. 

The terminal moraine of the Late Wisconsin drift sheet crosses 
the county north and south through the center of range 9 east, pass- 
ing near or touching the villages of Polonia, Custer, and Arnott, 
and continuing south into Waushara County, where it runs but a 
short distance east of Plainfield. To the east. of the moraine, which 
consists of an irregular, rather low range of hills, the country shows 
a typical glacial topography. The surface ranges from level to 
broken and hilly. There are numerous outwash plains, stream ter- 
races, filled-in valleys, potholes, recessional moraines, drumlins, and 
other evidences of glaciation. Marshes abound and from a geological 
standpoint the topography of the region is young. Stones and 
bowlders are in many places numerous, but it is probable that most 
of these have been transported only short distances. 

The soil material throughout this part of the county has been 
derived largely from the underlying crystalline rocks through glacial 
action. The ice sheet moved from the northeast to the southwest 
and deposited large quantities of crystalline glacial material over 
the Potsdam-sandstone formation which occurs in the southeastern 
part of the county. Some of the sandstone material has doubtless 
been mixed with the erystalline-rock debris, but probably not in suffi- 
cient proportion markedly to alter the nature of the resulting soils. 

That part of the county west of the terminal moraine is within 
what is commonly called the driftless area. Occupying the greater 
proportion of the southwestern quarter of the county, and extending 
north along the Plover and Wisconsin Rivers, is an extensive area 
made up largely of alluvial soils. These represent alluvium deposited 
by the Wisconsin and Plover Rivers during glacial or interglacial 
times, and also outwash material carried from the front of the ice 
sheet by rushing waters. The surface of this region is level. The 
soils are stone free and for the most part quite sandy. In the lowest 
places the accumulation of decaying vegetable matter has given rise 
to extensive areas of Peat. 


1¥or a full discussion of the geology of this region sce Bul. XVI, Wis. Geol. and Nat. 
Hist. Survey, by Dr. Samuel Weidman, on the Geology of North-Central Wisconsin. The 
geological discussion in this chapter is based largely on this report. 
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In a belt in the extreme northwestern quarter of the county the 
soils are largely of residual origin, having been derived by weather- 
ing from the underlying crystalline rocks. This belt may haye been 
traversed by an early ice sheet, but its influence was not suflicient to 
alter the soils to any appreciable extent, and this section is therefore 
commonly considered part of the driftless area. 

Over part of the county there is a covering of silty material which 
has some of the characteristics of loess. It is thought that this may 
be a remnant of a blanket of loesslike material which covered part of 
this region, and which is more pronounced in counties to the west and 
throughout parts of northern and western Wisconsin. 

There are extensive areas of marsh land in various parts of the 
county in which the accumulation of decaying vegetable matter has 
given rise to deposits of Peat. 

All the rock formations in the county have contributed to a greater 
or less extent in the formation of the soils. A larger proportion 
of the material has come from crystalline rocks than from sand- 
stone formations. Since they were first deposited by the ice sheet the 
various soil materials have been modified by running water, by the 
action of wind, by weathering, and by the accumulation and decay 
of vegetable matter. The soils of Portage County are classified in 
9 soil series, which include 23 types, and 1 miscellaneous type, Peat. 

The surface soils of the Gloucester series are light brownish or 
grayish brown and are underlain by yellow or yellowish-brown sub- 
soils. These soils are derived by glaciation from crystalline rocks 
consisting largely of granite and gneiss. Stones and bowlders are 
scattered upon the surface, but seldom in sufficient numbers to render 
the land unfit for cultivated crops, though their presence often makes 
cultivation difficult. The topography ranges from nearly level to 
rolling and hilly, the hills often being quite high, broad, and 
smoothly rounded. The drainage of these soils is usually good and 
on some of the lighter types it is excessive. This is one of the most 
important and extensive series in Portage County, especially in the 
eastern half. The types mapped in the Gloucester series are the 
sand, sandy loam, and fine sandy loam, each with a shallow phase, 
the loam and the silt loam, shallow phase. 

The surface soils of the Spencer series are similar to those of the 
Gloucester series. They are gray or grayish brown in color. The 
subsoils usually are lighter brown or yellowish, with sometimes a 
reddish east, and are always strongly mottled with brown, rusty 
brown, gray, and yellow. The surface soil also is mottled in places. 
The mottling is the chief point of difference between the Spencer 
and Gloucester soils. Some stones and bowlders occur upon the 
surface, but they are not as plentiful as on the Gloucester types. 
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The material forming the Spencer soils consists chiefly of glacial 
débris, largely of pre-Wisconsin glaciation, This material has been 
derived from crystalline rocks, largely granite and gneiss. No cal- 
careous material is present and both surface soil and subsoil are in 
an acid condition. The topography ranges from nearly level to 
undulating and gently rolling. The natural surface drainage is 
often deficient, and the underdrainage is always so. This series is 
of limited extent in Portage County, but it is widely distributed in 
the counties to the west and north. The only types of the Spencer 
series mapped in this county are the fine sandy loam and silt loam, 
the latter with a rolling phase. 

The Vesper series consists of brown or grayish-brown surface soils 
underlain by light-textured subsoils overlying sandstone. The sur- 
face soils are derived wholly from the silty material that covers 
central Wisconsin. The subsoil is derived from the Potsdam sand- 
stone, which it overlies. The subsoil passes gradually through a 
layer of disintegrated sandstone into the unweathered rock, usually 
at less than 8 feet. The topography of these soils is flat and drain- 
age is usually deficient. Both surface soil and subsoil are acid. One 
type, the silt loam, is mapped in this county. 

The Merrimac series includes light-brown or grayish surface soils 
underlain by grayish-brown or yellowish subsoils, which are usually 
lighter in texture than the surface material. The deeper subsoil 
consists of stratified sand and gravel. The soils forming this series 
are developed in or bordering the glacial region, and occur as glacial 
outwash plains, glacial terraces, and filled-in valleys. The parent 
material has been derived largely from crystalline rocks, consisting 
chiefly of granite and gneiss. Both surface soil and subsoil are in 
an acid condition. The surface is level to very gently undulating. 
Because of the loose character of the subsoil the drainage usually is 
thorough, and sometimes excessive. In Portage County the sandy 
loam, fine sandy loam, and loam are mapped. 

The surface soils of the Plainfield series range in color from brown 
to grayish brown, while the subsoils are usually yellow to pale yellow. 
This series is developed in the drift-covered areas of Michigan, Wis- 
consin, and Minnesota, and comprises soils formed from sandy and 
gravelly glacial débris washed out from the fronts of glaciers. It is 
also developed in deep filled-in valleys along streams, such as the 
Manistee and Au Sable Rivers in Michigan and the Wisconsin River 
in Wisconsin. The first class occurs as nearly level or gently sloping 
outwash aprons connected with terminal moraines, while the second 
was formed by the filling in of valleys, often several miles wide, 
during periods of glaciation. The greater part of the material 
has been much assorted and consists mainly of sand and gravel. 
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The deposits are usually deep and the soils leachy and droughty. 
The types of this series mapped in the present survey are the sand 
and fine sandy loam. They are confined to the Wisconsin River 
Valley. 

The Waukesha series is characterized by dark-colored surface soils 
underlain by stratified material which is lighter in color. The ma- 
terial consists of deposits in the form of stream terraces, outwash. 
plains or filled-in valleys, and both surface soil and subsoil are in 
an acid condition. The types mapped in this county are the Wau- 
kesha sand, sandy loam, and fine sandy loam. 

The surface soils of the Boone series are brown or light brown, 
and are underlain by yellow, grayish or brownish-yellow subsoils. 
The material has been derived largely from the weathering of 
Potsdam sandstone, but in some places this residual material appears 
to have been covered by a later loesslike deposit. In places there is 
associated with the underlying sandstone a shaly substance. This 
may give rise to material rather high im silt and clay particles, while 
the pure sandstone rock on weathering gives rise to a soil largely 
inade up of sand particles. The Boone soils mapped in this area 
are the sandy loam and silt loam. They are of very small extent, 
and are confined to the west-central part of the county. 

The Whitman series consists of dark-brown or black surface soils 
underlain by drab, bluish or yellowish subsoils, which are usually 
strongly mottled. These soils occupy a position usually similar to that 
ef the Clyde soils, but they differ from the Clyde in showing vary- 
ing degrees of acidity and in having been derived largely from a 
noncaleareous source, chiefly crystalline rocks. Because of their low 
position the natural drainage of these soils is deficient. They may 
occur in first-bottom situations as alluvial material or in depressions 
in the upland where there has been an accumulation of organic 
matter. The types mapped in Portage County are the sand, sandy 
loam, and silt loam. 

The members of the Genesee series are light to dark brown in the 
surface soil and usually lighter colored in the subsoil. They occur 
as first-bottom land mm regions of recent and old glaciation along 
streams heading in glacial areas. Practically all the area of these 
soils is subject to overflows. The types mapped in this survey are 
the fine sandy loam and silt loam. 

Tn addition to the soils included in these nine series, a miscel- 
laneous type of Peat is mapped. Peat consists of accumulations of 
vegetable matter in varying stages of decomposition, with which 
there has been incorporated a small proportion of mineral] matter. 

In subsequent pages of this report the various soil types mapped 
in Portage County are discussed in detail. The distribution of the 

§10238°—17--—3 


18 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1915. 


various soils is shown on the map accompanying this report, and the 
actual and proportionate extent of each is shown in the following 
table: 


Areas of different soils, 


Soil. Acres. eet Soll. Acres. | an ae 
ts oy 
Ve sere Ui eed tentaea aia 66,500 | ,¢ 4 |) Spencer silt loam.........-..... 2+ 12, 800 \ 5% 
hallow phase........2.22..00e 18, 624 J | Rolling phase..........2.2...-- cao lf * 

Plainfield sand. . .. 2: sc..ceseceee+ 78,592 | 15.1 || Merrimac fine sandy loam......... 1.6 
Gloucester sand...2..-2-..-222. 2-25 C8, 480 } Pre Wankesha sandy loam.......-.- a 1.0 
Shallow phase......-..2....... 5,440 |, Mowrlimad loam... 2... .ceesennne see 1.0 
Gloucester sandy loam............. i } Whitman silt loam...... 1.0 
Shallow phase ; Genesee fine sand y loam. 1.0 
Gloucesicr fine sandy loain........ Genesee silt loam.-......... een son -9 
Shallow phase.........22-2..-- Gloueester silt loam, shallow phase. 6 
Merrimac sandy loam.......22..... é | Plainficld fine sandy loam......--- i .4 
Whitman sand..... 23, 232 1.5) Boone sandy loam | -4 
Spencer fine sandy 1 22,020 4.4); Waukesha fine sand -| a4 
Wankesha sand... j 4.2 |' Boone silt loam 3 
Whitman sandy loam.......2..... ‘15,282 9.0 |, Vesper silt dedi s..iccccccse en teise ; -2 

Gloucester loam 13, €82 2.6. i 
: TOUT os oovvscnceegeee veces. | BIDCSO |... 

CLOUT 2 SAND 


The surface soil of the Gloucester sand, extending to a depth of 
6 to 10 inches, consists of a brown or grayish, rather loose, inco- 
herent sand of medium texture. In some small areas the texture 
approaches a fine sand. In places the virgin soil is somewhat clarker 
than usual in the surface 1 or 2 inches, owing to a small accumula- 
tion of organic matter. This usually disappears after cultivation 
for a few years. The subsoil consists of a yellowish-brown or light- 
brown sand of medium texture. It usually becomes lighter in color 
and coarser in texture with inereasing depth. Gravel may occur 
sparingly in the surface soil, but is more abundant below a depth 
of 24 inches. 

A few stones and bowlders of glacial origin occur over the type, 
but typically they are not sufficiently numerous to interfere materi- 
ally with cultivation. Im townships 2+ and 25, ranges 9 and 10, a 
few moderately stony areas are included, Stones and bowlders in 
places are sufliciently abundant to interfere with agricultural opera- 
tions. Such areas are indicated on the soil map by symbol. Where 
the soil is stony there is often more variation in texture of the soil 
material than over the typical areas of the type. 

In some areas, none of which are more than a few acres in extent, 
the surface soil is a sandy loam and in the subsoil a compact sandy 
loam stratum, about 6 inches thick, may occur at a depth of 18 to 
24 inches. 
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The Gloucester sand is found most extensively in the eastern half 
of the county, where it is associated with other types of the Glouces- 
ter series, It occurs in numerous small areas rather than in extensive 
continuous tracts. 

The surface of the typical soil varies from undulating to gently 
rolling. There are included some rather steep slopes, which repre- 
sent a drop from one terrace to another. The soil here. is not typical 
Gloucester sand, but is included because of its small extent. It 
has about the same agricultural value. The areas of the type imdi- 
cated as being covered with stones and bowlders are rougher than 
typical and include the roughest land in the county. The surface 
in these arens varies from rolling to hilly and broken, with only a 
few small tracts similar in topography to the typical soil, 

Because of the loose, open character of this type and the surface 
relief, the natural drainage is excessive and the soil is droughty. 
Highest yields are obtained in years of most abundant rainfall. 

Although this type covers a rather large total area, it is of minor 
agricultural importance. Probably the greater proportion of the 
typical soil is cleared and under cultivation, but in the stony areas 
most of the land is still in timber. The original growth consisted 
chiefly of scrub oak and jacks pine. 

The type of agriculture most extensively followed on this soil con- 
sists of general farming, with potato growing as the most prominent 
branch. Dairying is engaged in to a smaller extent than on the 
heavier soils. The chief crops grown are potatoes, rye, oats, corn, 
and hay. Potatoes on the average yield 75 to 125 bushels per acre, 
rye 8 to 15 bushels, oats 15 to 25 bushels, corn 15 to 30 bushels, hay 
one-half to 1 ton, and buckwheat 12 to 18 bushels. Yields depend 
much upon the amount and distribution of the rainfall and the 
jnanure or organic matter applied to the soil. The type is easily ex- 
hausted by continuous or improper cropping, and the methods fol- 
lowed are usually not those best suited to building up the produc- 
tiveness. The soil is easy to cultivate. 

The Gloucester sand has a lower selling value than most of the 
other types in the county, and little of it changes hands. 

To improve this soil very careful management is necessary. The 
organic-matter content should be increased by plowing under green- 
manuring crops to supplement the stable manure. To get best re- 
sults with clover and alfalfa, liming is necessary. The soil is low in 
phosphorus, and this element may be supplied with profit. A rota- 
tion consisting of small grain, clover, and corn or potatoes is well 
adapted to the soil. The second crop of clover should be plowed 
under. The rocky areas of the type should be left in timber or used 
for pasture. 
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Gloucester sund, shultiow phase-—The surface soil of the shallow 
phase of the Gloucester sand, extending to an average depth of 8 or 
10 inches, consists of a grayish-brown sand, loamy sand or some- 
times a fine sand. The surface soil is low in organic matter. It is 
locse and open in structure and shows varying degrees of acidity. 
The subsoil consists of a loose, yellow sand of medium texture, 
through which there often occur coarser angular particles. The un- 
derlying granite is often encountered at a depth of 2 to 3 feet. In 
some places a sticky sandy loam occurs in the deep subsoil, lying 
directly upon the underlying rock. This sandy loam appears to be 
residual. It may be varied in color, as is characteristic of the heavier 
residual material. 

In areas of this phase along Mill Creek in township 24, range 6, 
occasional granitic bowlders occur on low knolls or slopes. In the 
Jarge area 3 miles north of Junction and in the areas east and north- 
east of Junction, in the vicinity of the Wisconsin River, the soil is 
thickly covered in places with angular blocks and fragments of 
granitic rocks. In sec. 9, T. 24 N., R. 7 E., these fragments and 
blocks also occur in the subsoil and grade into the underlying rock. 
In some instances a few rounded granitic bowlders also occur, espe- 
cially in areas near the Wisconsin River. 

The Gloucester sand, shallow phase, is confined to the northwestern 
part of the county, in Twps. 24 and 25, Rs. 6 and 7, and in T. 25, 
R. 8. It occurs on knolls and in strips of upland, often bordering 
streams or in the vicinity of marshes. The largest single area occurs. 
en elevated, undulating to rolling bluffs or knolls in the vicinity of 
the Wisconsin River, east and northeast of Junction. 

The surface varies from undulating to rolling. Because of the 
surface relief and the loose, open nature of the material the natural 
drainage is excessive. 

This phase is of minor importance, owing to its rather limited 
extent and its rather low agricultural value. The greater propor- 
tion of it is cleared and under cultivation. The original timber 
growth was chiefly pine, all of which has been removed. The pro- 
ductiveness varies somewhat with the fineness of the sand and the 
depth to heavier, more compact material. Much of the soil is sub- 
ject to drought, the areas of finer soil less so than those where the 
texture is medium to coarse. The crops commonly grown are potatoes, 
corn, rye, and oats, with a small acreage of hay. Average yields are 
lower than on the fine sandy loam types, and range from poor to 
fair. General farming is followed, but the branches of dairying and 
stock raising are not as well developed as on the heavier soils. 

The soil is easy to plow and cultivate. No fertilizers other than 
stable manure are used, and the supply of this is limited. Definite 
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eystems of crop rotation are seldom followed. It is dificult to get a 
good stand of clover on this soil. 

The selling price of farms on this phase ranges from $25 to $50 an 
acre, depending upon the location and the character and extent of the 
improvements. 

In the improvement of this land the first step should be to increase 
the organic-matter content. This can be done by the use of green- 
manure crops, of which the legumes are best. Where clover can 
not be grown easily, the use of commercial fertilizers may help in 
getting a stand. Liming the soil will aid in growing clover and will 
make possible the growing of alfalfa. Soy beans and serradella 
grow on acid soils better than clover, and these lezumes might well be 
givenatrial. A rotation well adapted to sandy soils such as this con- 
sists of small grain seeded to clover; clover one year, with the second 
crop plowed under; and one year of potatoes or corn. 


GLOUCESTER SANDY LOAM. 


The soil of the Gloucester sandy loam to an average depth of 10 to 
14 inches consists of a brown or grayish-brown, mellow sandy loam, 
with only a moderate content of organic matter. The subsoil is a 
buff-colored or yellowish-brown, light-textured sandy loam. It 
changes at 20 to 24 inches into a light-brown, compact, gravelly 
sandy loam or gravelly clay loam layer which has a thickness of 6 
to 10 inches. Below this a gravelly sand extends to a depth of over 
36 inches. Stones and bowlders occur in places upon the surface, 
but usually not in sufficient numbers to detract from the value of the 
type. Areas wherein stones and bowlders are so numerous that their 
removal presents a serious problem are indicated on the soil map by 
means of stone symbols, 

A. variation in texture occurs in this type, where the surface soil 
is a brown or light-brown Joamy sand. This light-textured soil is 
confined chiefly to the region south and west of Amherst. Some 
eroded terraces are also included, the soil here differing from the 
typical Gloucester sandy loam chiefly in topography, although it 
also contains more gravel. 

The surface of the Gloucester sandy loam varies from gently roll- 
ing to rolling and hilly. The roughest areas are those which are 
extremely stony. Because of the surface relief and the loose charac- 
ter of the material the natural drainage is sometimes excessive and 
the type is somewhat droughty, though not as markedly so as the 
Gloucester sand. An exception to this thorough drainage occurs in 
township 25, range 9, where several areas have rather imperfect 
drainage, even though the surface is somewhat rolling, owing to 
the impervious nature of the compact layer in the subsoil. 
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The Gloucester sandy loam occurs in the eastern half of the 
county. The greater proportion of this type is cleared and under 
cultivation. The original timber growth consisted chiefly of oak, 
maple, and white pine. The soil is moderately productive. The 
chief crops grown and representative acreage yields obtained are: 
Potatoes 75 to 150 bushels, corn 25 to 35 bushels, oats 25 to 40 bushels, 
rye 15 to 20 bushels, and hay three-fourths to 14 tons. The best 
yields are obtained in years of more than average rainfall. 

The methods of farming followed on this soil are not those best 
suited to increasing its productiveness. Stable manure is the only 
fertilizer used to any considerable extent, and the supply of this is 
inadequate. Green manuring is seldom practiced. 

The selling price of land of this type probably averages somewhat 
lower than that of the fine sandy loam. 

In improving this soil efforts should be made to inerease the supply 
of organic matter. Liming will help in growing alfalfa, but the soil 
must also be inoculated. Careful attention should be given to se- 
lecting a rotation best suited to the soil conditions. The rotation 
suggested for the Gloucester sand may be used to advantage. 

Gloucester sandy loam, shallow phase-—To a depth of 8 to 12 
inches the soil of the shallow phase of the Gloucester sandy loam is a 
brown or brownish-gray sandy loam, of a mellow, friable structure. 
The subsoil to a depth of 20 to 24 inches is a light-brown or mottled 
drab and yellow sandy loam, grading into a compact, rather im- 
pervious, mottled sandy loam to gritty clay. In places a drab or 
mottled drab and yellow layer of sand and gravel is encountered 
below 80 to 84 inches, though the heavier material usually exceeds 
36 inches in depth. 

The principal variation in this phase is in the lower subsoil. In 
small areas seattered throughout the phase the subsoil at some point 
below 20 inches changes to a heavy, greasy, gritty, dark-red clay, 
which continues to a depth of over 36.inches. This material is 
residual from the underlying granitic rock. Angular granitic stones 
are scattered over the surface in places. Extremely stony areas of 
the phase are indicated on the map by symbol. 

This phase, with the other shallow Gloucester soils, is confined to 
the northwestern part of the county and occurs chiefly in small 
tracts associated with other soils of the same series. 

The surface varies from undulating to gently rolling and in most 
cases the natural drainage is fair to good. In some places where 
the compact subsoil is nearer the surface than usual the drainage is 
somewhat deficient. 

The original timber growth on this soil consisted chiefly of oak, 
elm, birch, and maple, with some white pine and spruce. Probably 
the greater proportion of the phase is under cultivation. It is de- 
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voted largely to general farming. The chief crops grown are oats, 
hay, potatoes, and corn. Average yields are slightly lower than on 
the fine sandy loam type. The same methods of cultivation, fertiliza- 
tion, and crop rotation are followed as on the Gloucester fine sandy 
loam, shallow phase, and this phase responds to the same farming 
methods. 

GLOUCESTER FINE SANDY LOAM. 


The swrface soil of the Gloucester fine sandy loam extends to an 
average depth of 14 inches and consists of a buff-colored or yellowish- 
brown heayy fine sandy loam of a friable structure. In the surface 
1 or 2 inches the virgin soil is dark gray in color owing to the accu- 
mulation of considerable organic matter. Over plowed areas this 
material becomes distributed through the surface soil to the depth of 
the plowing, giving it a grayish-brown color. The surface soil grades 
into a subsoil of brown or reddish-brown, compact sandy loam, fine 
sandy loam or sandy clay, which passes at 20 to 24 inches or below 
into gravelly sandy loam or gravelly sand of the same or lighter 
color. A small content of gravel frequently occurs in the surface soil 
and upper subsoil, but this material is concentrated mainly below the 
heavy stratum in the subsoil. Stones and bowlders of moderate size 
oceur here and there over the surface and through the soil profile, 
but typically not in suflicient numbers to interfere seriously with 
cultivation. 

While this type is quite uniform in texture, color, and structure, 
there is a wide variation in the number of stones upon the surface 
and through the soil section. In places the bowlders are so large 
and numerous as to interfere seriously with cultivation and to make 
their removal expensive as well as difficult. Areas in which this 
stony condition prevails are indicated on the map by means of sym- 
bols. In these extremely stony areas there is frequently a larger 
percentage of gravel in the subsoil than in areas where but few stones 
occur, 

The Gloucester fine sandy loam is confined chiefly to the east- 
central part of the county. The type is associated with other soils of 
the Gloucester and Merrimac series and with small tracts of Peat in 
low places. 

The surface of this type ranges from gently rolling to rolling: 
Owing to the favorable surface features and the gravelly nature of 
the subsoil the natural drainage is good. The soil retains moisture 
well and suffers less from drought than most of the other types of the 
county. 

The Gloucester fine sandy loam is one of the most desirable soils 
in the county, and especially in that part where it occurs most ex- 
tensively. The greater proportion of the type is under cultivation 
and well improved. The original timber growth consisted chiefly of 
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maple, hemlock, and oak, with some birch and white pine. That 
part of the type not under cultivation is either in “slashings” or 
consists of cut-over land from which the best trees have been removed. 

This soil is well adapted to general farming and dairying. The chief 
crops grown and ordinary yields obtained are as follows: Potatoes 
about 150 bushels, corn 35 to 50 bushels, rye about 20 bushels, oats 
30 to 40 bushels, barley about 25 bushels, and hay about 1$ tons. 
Dairying and potato growing are the most important branches of 
agriculture, though on all farms these are combined with other types 
of farming. Apples and small fruits are grown on many farms, but 
usually for home use only. 

Where bowlders are not abundant this soil is comparativ ely easy 
to handle. It can be cultivated under a rather wide range in mois- 
ture content and maintained in good tilth without difficulty. A ro- 
tation quite commonly followed consists of corn or potatoes followed 
by a small grain which is seeded to timothy and clover. Two crops 
of hay are usually cut before the land is again plowed for a cultivated 
crop. The field may be pastured for a year before being plowed. 
Stable manure is most often applied to sod land. 

Farms on this type of soil sell at $40 to $75 or more an acre, the 
price depending upon the acreage cleared, the improvements, and the 
location. 

The productiveness of this type can be improved by increasing the 
organic-matter content. This may be done by supplementing the 
supply of stable manure with green-manure crops, of which the 
legumes are best. As this soil shows varying degrees of acidity, the 
use of lime is necessary if alfalfa is to be grown, and its use will also 
be profitable for clover and other general farm crops. The growing 
of small fruits and berries could well be extended, and the home 
orchard should be given careful attention. Apples, plums, pears, and 
other fruits for home use can be grown successfully, and with 
proper care in selecting orchard sites and varieties and in cultiva- 
tion and spraying these fruits may be grown successfully on a com- 
mercial scale. 

Gloucester fine sandy loam, shallow phase.—The surface soil of the 
shallow phase of the Gloucester fine sandy loam, extending to a depth 
of 10 inches, consists of a dark-brown to grayish-brown fine sandy 
loam. The subsoil consists of a yellowish-brown fine sandy loam ex- 
tending to 36 or 40 inches. A layer of sandy loam, loamy fine sand 
or sticky sandy clay and crumbly, disintegrated rock is encountered 
below 2 feet in some borings. The subsoil often varies in color, de- 
pending upon the color of the rock from which derived. Granitic- 
rock fragments and quartz pebbles are scattered over the surface in 
many places. The soil is subject to numerous variations over areas 
of small extent. 
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This phase is confined to the northwestern part of the county, 
chiefly in Eau Pleine and Carson Towns. The surface is undulating 
to gently rolling and the natural drainage is good. 

This phase is more extensive than the shallow phase of the 
Gloucester silt loam and is of greater agricultural importance. A 
large part of it is cultivated and highly improved. The soil is 
well adapted to all the general farm crops grown in this region. 
Yields probably average somewhat higher than on the shallow phase 
of the silt loam. 

This soil is comparatively easy to cultivate, and a good seed bed 
can be obtained more readily than on the silt loam. Practically the 
same methods of culture are followed as on the silt loam. No com- 
mercial fertilizers are used, but all the stable manure produced is 
returned to the land. 

Improved farms on this phase sell for $60 to $90 an acre. Cut- 
over, unimproved land is valued at about $80 an acre. 

In improving this soil the organic content should be increased by 
supplementing the stable manure with green-manure crops, prefer- 
ably the legumes. If alfalfa is to be grown the soil must be limed. 
Liming will also increase yields of most of the general farm crops. 


GLOUCESTER LOAM. 


To a depth of 14 to 18 inches the soil of the Gloucester loam is a 
light-brown or buff-colored loam to silt loam underlain by a brown, 
compact, gravelly sandy loam or sandy clay, which changes gradually 
at 24 to 30 inches or below into brown sand and gravel. Over virgin 
areas the soil in the surface few inches is dark in color, owing to an 
accumulation of organic matter. In plowed areas this material has 
been incorporated with the surface soil to the depth of plowing, giving 
u resultant grayish-brown color. Typically there are a moderate 
number of stones and bowlders on the surface and through the soil 
mass, but these are not so numerous as to interfere seriously with 
cultivation. A variable content of gravel occurs in the surface soil 
and upper subsoil in places, but such material is most abundant in 
the lower subsoil. 

The most important variation in this soil is in stoniness. In some 
areas stones and bowlders are sufficiently numerous to interfere 
materially with cultural operations. Such areas are indicated on 
the soil map by means of symbols. In a few places the land is so 
rocky that the cost of removing the stones is almost prohibitive, and 
the land will doubtless be used only for pasture. 

The Gloucester loam is confmed almost entirely to the eastern 
edge of the county, where it oceurs associated with other types of the 
Gloucester series. 

81023°—17—_4 
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The surface varies from undulating to broadly rolling. Aithough 
this type occurs on some of the largest and highest drumlins, there 
are few steep or abrupt slopes. Practically all the type is capable of 
cultivation except the extremely stony areas. 

Owing to the’ surface relief and the pervious character of the 
subsoil the natural drainage is good, but the type retains moisture 
well. It is considered one of the strongest soils of the county and is 
well adapted to general farming and dairying, which are the chief 
lines of agriculture engaged in. Most of the type is under cultiva- 
tion. The original timber growth consisted of maple, hickory, 
hemlock, birch, oak, and white pine. All the best timber has been 
removed. 

The chief crops grown and average yields per acre obtained are: 
Oats 35 to 60 bushels, hay 2 to 24 tons, corn 40 to 50 bushels, and 
potatoes 150 to 200 bushels. Small farm orchards, especially of 
apples, appear to do well, and strawberries and bush berries thrive. 

This soil is somewhat heavier to work than the lighter members 
of the Gloucester series, but a good tilth can be worked up without 
difficulty. The heaviest areas of the type occur chiefly on broad- 
topped hills or drumlins south of Polonia and in the vicinity of 
Bensons Corners and Amherst. More care must be exercised in cul- 
tivating this heavy soil than the remainder of the type. 

Land of this type has a selling price ranging from $50 to about 
$100 an acre. 

An increase in the organic content of this soil would add to its 
productiveness. The use of lime would correct the acidity and make 
possible the successful growing of alfalfa. Liming will also insure 
better clover and larger yields of other general farm crops. 


GLOUCESTER SILT LOAM, SHALLOW PHASE. 


The surface soil of the Gloucester silt loam, shallow phase, ex- 
tending to an average depth of 10 to 12 inches, consists of a brown 
or dark yellowish brown silt loam. Small granitic rock fragments of 
irregular shape are scattered quite thickly over the surface in places 
and some fragments also occur through the soil section. The subsoil 
is lighter yellowish brown than the surface soil and consists of a 
compact silt loam which at 20 to 30 inches becomes a reddish or 
yellowish heavy silty clay or sandy clay loam, containing small 
residual granitic fragments of various colors. <A layer of fine sandy 
loam or sandy loam occurs in the heavy residual subsoil in some 
places. The underlying formation, which is invariably crystalline 
rock, is usually reached at a depth of 3 to 6 feet. In some places 
the subsoil consists simply of disintegrated rock, which is often quite 


highly colored. 
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The total area of this soil is small. It is confined to the north- 
western part of the county, chiefly in Carson Town, with a few small 
areas in Eau Pleine Town. The surface ranges from undulating to 
gently rolling and in a few instances brcadly rolling. The surface is 
everywhere sufficiently rolling to insure fair to excellent surface 
drainage. 

The Gloucester silt loam, shallow phase, is mainly under cultiva- 
tion and highly improved. The original timber consisted of maple, 
basswood, elm, birch, and some white pine. 

This soil is devoted to general farming, with dairying as an im- 
portant branch. It is strong and productive and well suited to all 
the common general farm crops. Corn yields on the average about 
50 bushels per acre, oats 30 to 50 bushels, barley 30 to 35 bushels, 
potatoes 150 to 200 bushels, and hay 14 to 2 tons. 

Fall plowing is commonly practiced on this soil. It is more diffi- 
cult to cultivate than soils of lighter texture. The presence of rock 
fragments in places also makes cultivation more difficult. The scil 
is acid, but no efforts are made to correct this condition. 

Land values on the Gloucester silt loam, shallow phase, range 
from $70 to $100 an acre, the price depending upon the location and 
improvements. 

In the improvement of this soil the acid condition must first be 
corrected. This may be done by the use of one to two tons of ground 
limestone per acre. Liming is necessary if alfalfa is to be grown, 
and it will inerease the yields of all the general farm crops. The 
supply of organic matter in the surface soil should be increased by 
supplementing the stable manure with green-manure crops, of which 
the legumes are best. 


SPENCER FINE SANDY LOAM. 


The Spencer fine sandy loam to an average depth of about 8 inches 
consists of a dark-brown to grayish-brown fine sandy loam or sandy 
loam which has a fair content of organic matter. This is under- 
lain by a yellow or yellowish-brown fine sandy loam to a depth of 
over 3 feet. Sticky, clayey layers or layers of mealy sandy loam and 
compact fine sand occur in the subsoil. Angular rock fragments 
oceur upon the surface and mixed with the soil and are quite abun- 
dant in places. The underlying crystalline rocks are sometimes en- 
countered within the 3-foot section, while in other places partly dis- 
integrated rock occurs at about 3 feet. 

In the area of this type in secs. 28, 29, 80, 31, 32, and 33, T. 24 N., 
R. 7 E., where the surface soil is a sandy ‘oan rather than te ty oieal 
fine sandy loam, a marked variation occurs in the subsoil, a heavy red 
clay being encountered at depths ranging between 12 ead 36 inches. 
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The Spencer fine sandy loam occurs only in the northwestern part 
of the county. The surface varies from level to gently undulating or 
sloping, and the natural drainage is deficient. The type occurs on 
gentle slopes or bordering streams and swamps in level strips, which 
are kept more or less permanently wet by springs, seepage, and run- 
off from higher lying land. In places the type includes elevated 
areas which have a very gently undulating to flat topography. These 
areas are better drained than the low-lying tracts, but they do not 
have adequate drainage. 

The type is of small extent. Probably about one-half of its total 
area is cleared and improved. The better drained land is cultivated 
to the general farm crops common to the region—principally hay, 
oats, corn, and potatoes—while the wettest areas are used for pasture. 
The best yields are obtained in dry years. The poorly drained con- 
dition makes the soil eold and backward in the spring. Average 
yields are somewhat lower than on higher lying, better drained soil 
of the same texture. 

The methods of farming followed are not those best adapted per- 
manently to improve the soil. Little attention is given to crop rota- 
tions and to tillage methods best adapted to the soil. 

In improving this type better drainage is necessary. The acid 
condition could be corrected to advantage. 


SPENCER SILT LOAM, 


The surface soil of the Spencer silt loam, extending to an average 
depth of 8 inches, consists of a light grayish brown silt loam which 
has a very high silt content and consequently a smooth feel. The 
subsoil consists of a heavy, compact, drab or bluish silt loam, 
strongly mottled with yellow, brown, and red, This grades at about 
24 inches into mottled silty clay loam, which usually extends to a 
depth of over 8 feet. In some places there occurs in the subsoil a 
layer of red sticky sandy loam or sandy clay loam, which contains 
angular rock fragments. These are small and impart a gritty feel. 
This red layer is usually reached at about 30 to 36 inches and rests 
upon the underlying crystalline rocks froth which it has been derived. 
Tn some places this red material is 50 feet or more in thickness. 

The area of this type in secs. 19 and 20, T. 24 N., R. 7 E., has a 
subsoil composed of dull-reddish sticky clay loam to clay, containing 
sand and fine sand in places. The depth of this reddish material 
varies from 8 to 36 inches or more. It comes to the surface in vari- 
ous places. 

A few rounded bowlders occur in this type in places, especially 
where it borders the shallow phases of the Gloucester soils, and are 
oceasionally quite abundant. Small rounded quartz pebbles occur 
throughout the soil section in places. 
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The Spencer silt. loam occurs over the driftless area in the north- 
western part of the county. There are no large bodies of the type, 
but numerous areas of irregular size and cutline are scattered over 
the section west and north of the Wisconsin River. 

The surface of the Spencer silt loam varies from almost level to 
gently rolling. Where the surface is level or only gently undulating 
the soil is considered typical of the Spencer series. Areas mm which 
the surface is sufficiently sloping to insure fairly good or good sur- 
face drainage are separated as a rolling phase. The texture of the 
material is practically the same in both soils. Because of the com- 
pact nature of the subsoil, both the typical soil and the rolling 
phase are quite impervious to the movement of water. 

Most of the Spencer silt loam is cleared and under cultivation. 
Tt is a strong, productive type. The original timber growth con; 
sisted of elm, maple, birch, basswood, and white pine. 

The type is well adapted to general farming and dairying and 
is in general well improved. In its undeveloped stage the soil is 
inclined to be rather wet, but when cleared and cultivated the drain- 
age conditions improve markedly. Tile drainage, however, is 
needed in order to permit the soil to draim out and warm up earlier 
in the spring. 

The chief crops grown are clover and timothy, oats, barley, corn, 
and potatoes. On the best drained areas very good yields are usually 
obtained. The type is especially well adapted to grasses, and areas 
too wet to be tilled in the spring provide excellent pasturage. 

This soil is more difficult to handle than any of the other types of 
the county and must be plowed when moisture conditions are most 
favorable. With care a mellow seed bed ean be worked up with little 
difficulty. Fall plowing is practiced on many farms, and is advisable. 

Land values vary from $40 to $75 or more an acre, depending 
upon the improvements and location. 

In the further development of this soil one of the most important 
needs is improvement in drainage. Tile must be placed closer to- 
gether than in the case of most other types. The soil is sour and 
lime should be used to insure permanent success with red clover. 
Alfalfa can not be grown without liming. Thorough tillage 1s 
necessary, and more organic matter should be incorporated in the 
surface soil. 

Spencer silt loam, rolling phase-—The surface soil of the Spencer 
siit loam, rolling phase, is a gray to brown, friable silt loam 8 to 
10 inches deep. The material is very smocth to the feel owing to a 
large percentage of sill. It is comparatively low in organic matter. 
An occasional bowlder occurs on the surface. The subsoil consists 
of a grayish-brown silt loam mottled below 12 inches with yellow, 
brown, and gray. Below 15 inches the subsoil becomes a strongly 
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mottled, heavy silt loam cr silty clay loam. It is very compact, 
tenacious, and impervious to water. 

On the whole, the surface soil of this phase is markedly uni- 
form, but the lower subsoil is vaviable. Prevailingly a mottled 
silty clay loam extends to a depth greater than 3 feet, but occasion- 
ally within 30 inches a gravelly clay loam of glacial origin occurs. 
Reddish, gritty clay loam or clay of residual origin is encountered 
in places. In some of the more rolling areas the mottling is very 
slight, and in places there is almost none. 

The rolling phase of the Spencer silt loam occurs in the north- 
western part of the county as the continuation of an extensive devel- 
opment in Wood County. It has a gently rolling to rolling topog- 
raphy. The natural drainage over the greater part of the phase is 
good, but some of the more gentle slopes would doubtless be benefited 
by tile drainage. 

A large percentage of this soil is under cultivation. Grains such 
as oats, rye, and barley do well and occupy a large proportion of the 
total cultivated area. 

The suggestions made for the improvement of the typical soil 
apply also to this phase, except in regard to the drainage conditions. 
Because of its better drainage the phase can be cultivated earlier in 
the spring. It is somewhat easier to handle and on the whole is a 
more desirable soil. 


VESPER SILT LOAM. 


The surface soil of the Vesper silt lonm, extending to an average 
depth of 12 inches, is a light-brown to brown silt loam, underlain by 
buff or mottled drab or yellow silt loam. At a depth of 18 to 22 
inches a layer of reddish-brown or mottled, compact silty to sandy 
clay loam, 2 to 6 inches thick, is encountered. Below this the sub- 
soil consists of either a mottled drab and yellow sandy loam or a 
yellowish sticky sand. Sandstone occurs in this lower subsoil at or 
near the depth of 3 feet and fragments and slabs of this rock are 
common on the surface and through the surface soil, but not in sufli- 
cient abundance to render the soil stony. 

The Vesper silt loam occurs southwest of Stevens Point, in Lin- 
wood Town. The topography is level to slightly sloping. Both sur- 
face drainage and underdrainage are slow and imperfect. The orig- 
inal timber growth included oak, elm, maple, basswood, and white 
pine. 

The type is largely under cultivation. The principal crops are 
hay and oats. Part of the type is used for pasture and a smaller 
acreage for growing corn. Potatoes are grown to a small extent, 
but the soil is rather unfavorably heavy and wet for this crop. Hay 
yields 1 to 14 tons per acre and oats about 35 to 45 bushels. 
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This soil occurs in a region devoted largely to general farming, 
and it is utilized chiefly for this purpose. It is more difficult to 
handle than soils which have a somewhat relling surface and better 
drainage. No commercial fertilizers are used, and little stable 
manure is available. 

In the permanent improvement of this.soil the supply of organic 
matter should be increased. Where clover or alfalfa is to be grown 
the soil should be Lmed, and the use of rock phosphate will be found 
profitable. 


MERBIMAG SANDY LOAM, 


To an average depth of 8 to 12 inches the Merrimac sandy loam 
consists of a grayish-brown or brown sandy loam, low in content 
of organic matter. The upper subsoil is a yellowish-brown loamy 
sand to sandy loam, changing at 20 to 24 inches into a brown, com- 
pact gravelly sandy loam or gravelly clay loam. This may either 
continue to a depth of over 36 inches or change abruptly to a coarse 
yellow sand intermixed with layers of well-rounded granitic gravel. 

The chief textural variation occurs where the type adjoins the 
Plainfield sand, in which case the surface soil is often a loamy sand 
or, ina few places, a sand. South of Ellis the surface soil is some- 
what darker than typical, but the texture is still a sandy loam. The 
same condition occurs to a lesser extent in a number of places 
throughout the type. Small quantities of gravel occur upon the sur- 
face in places, and also in the upper subsoil, but as a rule the gravelly 
material is concentrated in the lower subsoil, chiefly below a depth of 
20 inches. 

The Merrimac sandy loam is quite an extensive soil. Its greatest 
occurrence is in a broken, irregular belt extending through the cen- 
ter of the county from north to south. A number of smaller areas 
are scattered through the eastern half of the county. The largest 
area, about 7 miles long, extends from a point north of Ellis to a 
point several miles south of Stockton. Several areas covering 1 
square mile or more are mapped in Almond and Buena Vista Towns, 
and in the northeastern corner of the county in the vicinity of 
Rosholt. 

This type, like the other Merrimac soils, occurs as terraces or out- 
wash plains having a level to very gently undulating surface, and 
lying well above present flood stages. In places the terraces are 50 
to 75 feet or more above present stream courses. They may occur at 
several different elevations, separated by steep, abrupt slopes. These 
slopes are frequently quite badly eroded and in some instances ero- 
sion channels have worked their way back into the terrace for a short 
distance. Areag in which the surface has thus been rendered quite 
irregular are mapped with the Gloucester series where of sufficient 
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extent to separate. The soil on such slopes is usually lighter in tex- 
ture than on the level terraces they border. 

Because of the elevated position of some areas, and because of the 
pervious character of the surface soil and subsoil, the natural drain- 
age of this type is good. Spring rains may cause small pools of 
water to stand on the surface of low-lying areas for a while, but sel- 
dom so long as to delay the usual spring farm work. The soil is in 
most places sufficiently heavy to retain moisture fairly well, and gen- 
eral farm crops do not suffer to any greater extent than on the 
heavier types of the county. 

The Merrimac sandy loam is considered a moderately productive 
soil, slightly inferior to the fine sandy loam. It is easy to work and 
can be cultivated under a wide range of moisture conditions. 

The usual crops grown and the acreage yields commonly obtained 
are as follows: Potatoes 150 to 200 bushels, corn 40 to 60 bushels, 
oats 35 to 45 bushels, hay 1 to 2 tons, rye 18 to 20 bushels, barley 15 
to 30 bushels, and soy beans 25 to 35 bushels. Potatoes constitute 
the most important cash crop, but barley and rye also are grown for 
sale. Alfalfa has been tried in a number of instances and tests made 
east of Plover and at other places in the county indicate that farm- 
ers would be justified in greatly extending the acreage of alfalfa 
on this type. The soil must be limed and inoculated to insure suec- 
cess, and it should be-well supplied with plant food. 

Practically all the Merrimac sandy loam has been brought under 
cultivation. The trees on the few woodlots remaining indicate that 
the original timber growth consisted of white oak, red oak, maple, 
elm, and white pine. 

In the improvement of this soil the first requirement is an in- 
crease In the supply of organic matter. As the type is acid, ground 
limestone should be applied. Liming is necessary if alfalfa is to be 
grown. It will also make conditions much more favorable for clover, 
and will tend to merease the yields of most of the general farming 
crops. Green manuring should be practiced to a greater extent; for 
this purpose the legumes are best. 


MERRIMAC FINE SANDY LOAM. 


The Merrimac fine sandy loam to an average depth of 10 to 12 
inches consists of a grayish-brown to brown fine sandy loam. This 
bas only a moderate content of organic matter and shows some 
acidity. The subsoil begins as a yellowish-brown fine sandy loam 
and changes at 20 to 24 inches to a brewn, compact gravelly clay 
loam. This compact stratum may extend to a depth greater than 36 
inches or it may pass abruptly into stratified sand and gravel at 30 
inches or below. This type, like all the Merrimac soils, is free from 
jarge stones and bowlders, but a noticeable quantity of gravel and 
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cobbles occurs commonly on the surface and in the subsoil. The type 
is quite uniform from place to place, but there is some variation in 
the texture of the surface soil. In several areas in the southeastern 
part of the county this is finer than typical, while in the vicinity of 
Bensons Corners part of the type approaches a loam in texture. The 
boundary line drawn between this type and the Waukesha fine sandy 
loam is frequently an arbitrary one. As the latter type is approached 
the Merrimac fine sandy loam gradually becomes darker in color. 

The Merrimac fine sandy loam is of rather small! extent. It occurs 
in areas ranging from a few acres to about a square mile in extent, 
scattered chiefly through the east-central part of the county. One 
of the largest areas is mapped in sections 5 and 6. Lanark Town. 
The surface of this type is level to very gently undulating. In places 
there is a gentle slope toward the stream along which the type occurs. 
It usually occupies a position well above all flood stages, and because 
of this favorable situation and the pervious character of the subsoil 
the natural drainage is excellent. 

The Merrimac fine sandy loam is considered one of the most. desir- 
able soils in the county but it is of small extent, and few farms are 
located entirely upon it. It is very highly improved. The soil is 
well adapted to all the general farm crops grown in the region. It 
is devoted chiefly to general farming and dairying, with potato 
growing as an important branch of the agriculture. Owing to the 
friable structure the soil is easy to cultivate and can be kept in a 
good state of tilth under a wide range of moisture conditions. 
The favorable surface features permit the use of all kinds of mod- 
ern farm machinery. 

The crops most extensively grown on this soil are oats, corn, hay, 
barley, rye, and potatoes. Oats ordinarily yield 85 to 60. bushels 
per acre; corn, 40 to 65 bushels; corn silage, about 15 tons; hay, 14 
to 24 tons; barley, 25 to 35 bushels; rye, about 20 bushels; and 
potatoes, from 150 to 200 bushels. Strawberries and bush berries 
for home use are grown. The lack of good air drainage would 
doubtless make commercial orcharding uncertain, but apple trees 
make a thrifty growth on this soil, and a few well-selected varieties. 
could doubtless be successfully grown for home use. 

In the improvement of this soil the most important need is to in- 
crease the supply of organic matter. The use of lime will also be. 
found profitable, since the soil is acid. 


MERRIMAC LOAM, 


The Merrimac loam to an average depth of 12 inches consists of 
a brown or buff loam. The surface soil may be underlain by several 
inches of lighter colored sandy loam or loam, or may grade into a 
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brown, compact, gravelly clay or sandy clay loam, which changes ab- 
ruptly at 24 to 30 inches or below into brown coarse sand and fine 
gravel, with frequent layers of coarser gravel interbedding. This 
type is free from large stones and bowlders, but gravel and small 
rounded cobbles occur quite generally in noticeable quantities on the 
surface and through the surface soil. 

This type is mapped principally in the northeastern part of the 
county, chiefly in Alban Town. It occurs in areas mostly less than 
1 square mile in extent. The type chiefly occupies flat or slightly 
undulating terraces, which are frequently dotted with pits and 
potholes. The natural surface drainage and underdrainage are good. 
In places where the terraces are badly eroded. and where the pot- 
Loles are so numerous as to produce a rolling surface the soil is 
mapped with the Gloucester loam, being separated chiefly because 
of the difference in topography. 

A silty variation of the Merrimac loam occws on the high glacial 
terrace along the valley of Waupaca. River, in the northern part of 
township 22, range 10, oceupving areas most of which are less than 
one-half square mile in extent. If this soil were of sufficient extent 
it would be mapped separately as the Wartkesha silt loara, The soil 
of this variation to an average depth ef 8 inches consists of a grayish- 
brown silt loam resting upon a buif-colored siit loam, which changes 
ata depth of 14 to 16 inches to a light-brown, compact silty clay 
loam. This heavy subsoil may continue without change to a depth 
of over 36 inches or it may change abruptly at any depth below 24 
inches to a brown coarse sand interstratified with well-rounded 
gravel. Over the greater part of its extent this soil is quite uniform. 
In sec. 1, T. 22 N., R. 10 E., just south of where the Minneapolis. 
St. Paul & Sault Ste. Marie Railway crosses the eastern boundary 
of the county, the surface soil is decidedly darker than typical. 

The Merrimac toaim is a desirable soil agriculturally. By far the 
greater part of it is wnder cultivation and quite highly improved. 
The original timber growth consisted Jargely cf oak, maple, elm, and 
hemlock, with some white pine. 

The principal crops grown, named in the order of their importance, 
are hay, oats, potatoes, and corn. The type of agriculture most 
largely followed consists of general farming, with dairving and 
potato growing as the two leading branches. Hay on the average 
yields 14 to 24 tons per acre, oats 40 to 60 bushels, potatoes 100 to 
200 bushels, corn 30 to 60 bushels, and silage 12 to 16 tons. Little 
difficulty is experienced in working up a good seed bed. Stable 
manure is practically the only fertilizer used, but in a few instances 
green manuring has been practiced. 
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Land values on this type range from $60 or $75 to about $100 an 
acre, the price depending upon the location of the farm, the acreage 
under cultivation, and the improvements. 

The content of organic matter in this type is rather low and may 
be increased by supplementing the stable manure with green-manure 
crops, of which the legumes are best. The acid condition may be 
improved by the use of some form of lime. Before alfalfa can be 
successfully grown it is necessary that the soil be limed and in- 
oculated. 


PLAINFIFID SAND. 


he Plainfield sand to a depth of 8 to 10 inches consists of a 
yellowish-brown or brownish-gray, loose, incoherent sand, low in 
organic matter. In general the surface is free from gravel, but in a 
few places there is a scattering of gravel on the surface and a small 
quantity mixed with the soil. The subsoil is a yellow sand which in 
places has a brownish cast. The color usually becomes lighter with 
depth and at 3 feet is generally pale yellow. The deep subsoil is 
stratified. 

The soil as a whole is quite uniform, but a few slight variations 
oceur. In sraall depressions there is more organic matter than usual, 
and this gives the material a slightly loamy appearance. In the 
southwestern part of the county there is a large preportion of quartz 
grains in the sand, while in the central part of the county the felds- 
pathie materials are more abundant, 

The line drawn between this tvpe and the Merrimac sandy loam is 
somewhat arbitrary. Usually as the sandy loam is approached the 
surface soil becomes somewhat more loamy, and in small slightly 
depressed areas: there is a sticky layer in the subsoil at a depth of 
20 te 24 inches. Small areas differing little in topography from the 
remainder of the type and sitiated well within its general develop- 
ment are frequently somewhat darker in the surface soil than typical. 

The Plainfield sand is one of the most extensive types in the 
county. it occurs mainly in the south-central and central parts, near 
Bancroft and to the south of this place, south of Plover, and about 
Arnott, Smaltler areas oceur in the vallev of the Piover River north- 
east of Stevens Pomt and scattered through the eastern and south- 

vestern parts of the county. 

The surface of the type is level to verv gently wndulating. The 
slight surface relief is due chiefly to wind action. A few hummecks 
oceur which are quite pronounced sand dunes. 

Because of the loose character of the surface soil and subsoil the 
natural drainage of the type is usually excessive, except where the. 
water table comes close to the surface. Bordering the marsh land 
the type is in places deficient in drainage. 
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The original timber growth on this soil consisted of scrub oak, 
jack pine, and white pine, with hazel brush and sweet fern quite 
abundant. Most of the type has been cleared and placed under cul- 
tivation, but becanse of its low productiveness and droughty condi- 
tion numerous farms have been abandoned. It is not uncommon for 
fields to remain idle for several years at a time. 

Potatoes, rye, corn, and hay are the chief crops. Clover dees not 
do well unless special attention is given to it. Dairying is not as 
extensively developed as on heavier soils, and the supply of manure 
is consequently limited. Few farmers have worked out crop rota- 
tions suited to the soil and the land is farmed under inefficient 
methods. The yields are usually low, but in a few instances where 
careful management has been practiced the soil has given good 
returns. 

The organic-matter content of this type should be materially in- 
creased. As the soil is acid it will be necessary to use lime for: 
best results with clover. The use of commercial fertilizers may be 
necessary in getting a stand of clover. A rotation consisting of a 
small grain, clover, and potatoes or corn gives good results on this 
soil, Each successive second crop of clover should be turned under 
until the organic content of the soil is materially increased, unless 
there is a supply of stable manure available. Soy beans can be 
grown to very good advantage on this land. 

A sandy loam variation of this type, which on account of its small 
extent is not shown separately on the map, occurs in the south- 
western part of the county, principally in the southwestern part 
of township 22, range 7, bordering the extensive marshy areas in that 
region. This soil is not very uniform in characteristics, but in gen- 
eral to a depth of 8 inches it consists of a light-brown or yellowish- 
brown sandy loam, low in organic matter. The subsoil consists of 
a brown, rusty-brown or yellow sand or sandy loam in which the 
fine particles consist largely of iron oxide. This material is some- 
times concentrated in a thin, compact layer in the subsoil. In other 
places it is fairly well distributed through the soil section. At a 
depth of 2 to 3 fect a loose, yellow sand is usually encountered. The 
surface of this soil is level, but the natural drainage is usually ex- 
cessive except immediately bordering the marsh, where it may be 
somewhat deficient. The soil material is part of an extensive alluvial 
deposit. It shows varying degrees of acidity. The original tim- 
ber growth on this land consisted of scrub oak, pine, birch, and hazel 
brush. 


PLAINFIELD FINE SANDY LOAM, 


The Plainfield fine sandy loam to an average depth of about 14 
inches consists of a brown fine sandy loam which contains in places. 
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a small quantity of fine gravel. The subsoil consists of a stratified, 
yellowish-brown gravelly sand or fine sand.. Layers of gravel fre- 
quently occur in the lower subsoil. Both surface soil and subsoil 
are subject to considerable variation, owing to the deposition of the 
material by running water and to the range in abundance of vegeta- 
tive growth from place to place, resulting in a lack of uniformity in 
organic-matter content of the soil. 

The Plainfield fine sandy loam occurs largely in the northern part 
of the county, within the valley of the Wisconsin River. It is con- 
fined to a few areas which in the aggregate cover only 3.3 square 
miles. 

This type occurs on terraces, some of which are rather low, but all 
of which appear to lie above present overflow. The surface of the 
type is level to very gently undulating, and the natural drainage is 
in most cases fair. On some of the higher terraces it is somewhat 
excessive, while on the lower terraces the soil is inclined to be rather 
wet during early spring. 

A considerable proportion of the type is under cultivation, devoted 
mainly to general farming. Potatoes are probably the most im- 
portant crop, followed by corn, small grains, and hay. Potatoes 
yield 125 to 150 bushels to the acre. Small grains usually give sat- 
isfactory yields if the land is manured or if clover or some other 
green crop is plowed under. 

The soil is somewhat acid, and clover does not make its best growth 
unless some form of lime is applied. The type is easy to handle, and 
no difficulty is encountered in working up a good seed bed. No fer- 
tilizers are used except stable manure. Occasionally a crop of clover 
or rye is plowed under. 

In the improvement of this soil the supply of organic matter 
should be increased. This may be done to best advantage by plowing 
under a green-manuring crop, of which the legumes are best. Where 
there is difficulty in getting clover started, the soil should be limed, 
and liming is necessary for alfalfa. A rotation which has given good 
results on this type consists of a small grain followed by clover (of 
which the second crop should be plowed under), and this by potatoes 
or corn. 

WAUKESHA SAND. 


The Waukesha sand to an average depth of 6 to 8 inches consists 
of a dark-brown or dark-gray sand or loamy sand, which appears 
nearly black when moist. The content of organic matter is con- 
siderably greater than in the Plainfield sand, with which this soil 
is associated. The subsoil begins as a light-brown or brown, loose, 
open sand and becomes lighter in color and somewhat coarser in 
texture with increasing depth. A small but variable percentage of 
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small rounded gravel occurs commonly in the subsoil at and below a 
depth of 20 to 80 inches. The deep subsoil is stratified, thin beds 
of fine and medium sand alternating with coarser material. Both 
surface soil and subsoil show varying degrees of acidity. The sur- 
face is stone free. 

While the type as a whole is quite uniform, there are a few minor 
variations worthy of note. In sec. 5, T. 24 N., R. 8 E., the surface 
soil is somewhat coarser than typical and has a small content of 
angular gravel. West of Jordan the surface is slightly undulating 
and the soil is variable in color within short distances. The surface 
soil in the higher places is usually lighter colored than in the de- 
pressions. 

The Waukesha sand is confined largely to the valleys of the Wis- 
consin and Plover Rivers. The largest area extends along the Plover 
River from Plover to a point about 15 miles north, and constitutes 
an extensive terrace formation 1 to 4 miles wide. 

The surface of this type is for the most part level, with a few 
minor undulations which appear to have been caused by wind action. 
Because of the loose, open character of the surface soil and subsoil 
the natural drainage is thorough and usually somewhat excessive. 
The type suffers from lack of moisture during part of practically 
every growing season. 

This soil is very favorably situated and is of greater importance 
agriculturally than if distantly removed from cities or transporta- 
tion facilities. The greater proportion of it has been cleared and 
placed under cultivation, but because of the low yields fields are 
frequently abandoned or allowed to remain idle for several years at 
a time. 

Part of this soil was originally treeless and is spoken of as prairie. 
Over small areas and around the margin of larger tracts pine was the 
chief timber growth. Practically all of this has been removed and 
the type now presents the appearance of a sandy prairie. 

The chief crops grown are potatoes, corn, rye, oats, buckwneat, and 
hay. General farming is the leading type of agriculture followed. 
Dairying and hog raising are not nearly as extensively developed as 
in regions of heavier soils in this and adjoining counties. 

Yields of all the general farm crops are ordinarily small, but in 
seasons of abundant or well-distributed rainfall fair to good yields 
may be obtained. Near Stevens Point some trucking is carried on, 
and where the soil is given the best of management the returns are 
profitable. The productiveness is not lasting, however, and fre- 
quent fertilization is necessary to insure profitable yields from year 
to year. 

Because of its loose, open structure, this soil is easy to cultivate. 
Difficulty is encountered in getting clover started, chicfly because 
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the soil is acid but partly because of its low productiveness and 
droughty nature. Practically the only fertilizer used is stable ma- 
nure, some of which is obtained in the city of Stevens Point. Little 
stock is kept on the average farm. 

Land of this type of soil sells at $20 to $75 or more an acre, the 
price depending upon the location and improvements. The highest 
prices are commanded by small tracts suitably situated for trucking. 

In the improvement of this soil the stable manure should be sup- 
plemented by green-manure crops. Increasing the organic-matter 
content improves the water-holding capacity of the soil. Liming 
and the use of commercial fertilizers containing phosphorus and 
potash will assist in getting clover started. A good rotation for this 
soil consists of small grain and clover, followed by potatoes or cern. 
Soy beans and serradella usually do better on acid soil than most 
other legumes and would apparently prove profitable crops on this 
type. 

WAUKESHA SANDY LOAM. 

The surface soil of the Waukesha sandy loam is a sandy loam 
ranging in depth from 8 to 16 inches. It is dark brown to black in 
color when moist, and dark gray to dark grayish brown when dry. 
This soil was originally prairie and its dark color is due to the high 
content of organic matter. The surface soil is underlain to a depth 
of 18 to 24 inches by a brown sandy loam, which passes into a brown, 
compact, gravelly sandy loam or gravelly clay loam. This compact 
stratum may extend to a greater depth than 36 inches, but it is 
usually underlain at a depth of 80 inches or more by sand and 
gravel. This coarse material is distinctly stratified, and the change 
to it from the overlying layer is almost everywhere very sharp and 
abrupt. The change from the Waukesha sandy loam into the asso- 
ciated Merrimac types is usually somewhat indistinct. 

The principal areas of the Waukesha sandy loam occur in the 
vicinity of Almond, where the type forms an extension of the 
“Grand Prairie,” which les to the south in Waushara County. A 
smaller area is mapped north of Arnott, and another south of that 
place. The type occurs on terraces which constitute a succession of 
nearly level to slightly undulating benches. Its natural drainage is 
in general adequate, but in the spring or during wet periods water 
sometimes stands for a time in low places. The type retains mois- 
ture well and crop yields are much more certain than on the lighter 
soils of the county. 

The Waukesha sandy loam is considered one of the best soils in 
the county. It is almost entirely under cultivation, being devoted to 
general farming and dairying. The farms and buildings have a 
prosperous, well-Rept appearance. The type is one of the best corn 
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soils in the county. The principal crops grown are corn, potatoes, 
oats, hay, and rye. Very good yields are usually obtained. 

The soil is easy to work and is free from stones. It can be culti- 
vated under a wide range of moisture conditions. Improved farm 
machinery can be used to advantage, as there are no hills. While 
most of this type was originally treeless and covered chiefly with 
prairie grasses, there was a scattering tree growth about the margins 
of the prairie in a number of places, consisting of red, black, and 
white oak, with some pine. 

Land values on this type of soil are high, averaging about $100 an 
acre. 

In the improvement of this soil the use of lime is important. Be- 
fore clover will make its best growth the acidity of the type should 
be corrected. When limed this soil produces excellent crops of 
alfalfa. It is probable that this prairie land will respond profitably 
to the use of rock phosphate. A rotation well suited to this soil con- 
sists of small grain, clover, and corn or potatoes. The second crop 
of clover may well be plowed under to supplement the supply of 
stable manure. 


WAUKESHA FINE SANDY LOAM. 


The surface soil of the Waukesha fine sandy loam extends to an 
average depth of 12 to 14 inches. It consists of a black or very dark 
brown fine sandy loam to loam, high in organic matter. The subsoil 
begins as a brown sandy loam and changes at 20 to 24 inches to a 
brown or yellowish-brown, compact, gravelly sandy loam or gravelly 
clay loam. This compact layer usually extends to a depth greater 
than 8 feet, but it is underlain by lighter colored, stratified sand and 
gravel, which may be encountered at or below 30 inches. The color 
of the surface soil grows lighter as the neighboring Merrimac types 
are approached. 

The Waukesha fine sandy loam is of very small extent. The largest 
area occurs directly south of Arnott. The type occupies nearly flat 
to slightly undulating terrace positions. Although the downward 
movement of water through the soil is somewhat slow, the type in 
general is fairly well drained. After heavy spring rains water may 
stand in the lower situations for a short time. The type retains 
moisture well and crop yields are seldom lowered by lack of moisture. 

This is a very good soil for general farming, and it is all cleared, 
under cultivation, and highly improved. The chief crops grown and 
the average yields abtained are: Oats 30 to 50 bushels per acre, corn 
40 to 60 bushels, corn silage 14 to 16 tons, potatoes 100 to 200 bushels, 
hay 1 to 14 tons, and rye from 15 to 20 bushels. General farming is 
the chief type of agriculture followed, with dairying an important 
branch. More hogs are raised per farm than on the sandy soils. 
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This soil is heavier to handle than the sand types, but owing to its 
large content of organic matter a good tilth is readily worked up. 
Stable manure is the only fertilizer used. Green manuring is seldom 
practiced. Lime has not been used to any extent, although the soil 
is acid. 

The land sells at. $60 to $100 or more an acre, the price depending 
upon the improvements, location, and other factors. 

In the improvement of this soil the most important need is to 
correct the acidity. Ground limestone is probably the best. form of 
lime to use for this purpose. One or two tons per acre should be 
sufficient. When the acidity is corrected and the soil inoculated, al- 
falfa can be grown successfully, and the yields of the usual farm crops 
will be increased. 

BOONE SANDY LOAM. 


The surface soil of the Boone sandy loam to a depth of 8 to 12 
inches is a brown sandy loam, underlain to about 20 or 24 inches by 
a light-textured, yellowish-brown sandy loam. In places where the 
Potsdam sandstone does not lie within the 3-foot section the subsoil 
from about 20 to over 36 inches is a yellow sand. Slabs and frag- 
ments of the parent rock occur on the surface and through the soil 
mass, but usually not in abundance. 

The type as mapped includes small areas of a more sandy soil, 
occurring over undulating to gently rolling areas or on low mounds 
and narrow ridges. The surface soil here to a depth of 6 inches is 
a brownish-gray sand, underlain by a subsoil of yellowish-brown 
sand which passes into yellow sand. Slabs and fragments of sand- 
stone occur to some extent on the surface and through the surface soil. 
The subsoil is underlain by brown sandstone, which frequently is 
encountered in the lower subsoil. The surface drainage of these 
sandier areas is good and the underdrainage excessive, so that the 
soil frequently suffers from lack of moisture. 

The Boone sandy loam covers only 8 square miles. It is confined 
to that part of the county southwest of Stevens Point, and occurs 
to the north and west of the Wisconsin River, chiefly in Linwood 
Town. 

The surface of this type varies from undulating to gently rolling. 
The surface drainage is fairly good, but the underlying sandstone 
rock frequently lies within 2 or 8 feet of the surface, and this some- 
times causes rather imperfect underdrainage. The overlying soil has 
the capacity to absorb a large amount of water, but the sandstone is 
less pervious. The water follows this rock stratum, and there is con- 
sequently a springy condition over the areas where the surficial ma- 
terial is shallow or on slopes where the horizontal rock strata lie 
close to the surface. In such localities the surface soil is usually 
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somewhat darker than typical, and the subsoil is mottled more or less 
with drab, yellow, and rusty brown. 

Practically the same methods of farming are followed on this type 
as on the Merrimac sandy loam. The systems of crop rotation, fertili- 
zation, and methods of soil improvement that are suited to the Merri- 
mac soil are also applicable to this type. The Boone soils have a 
somewhat lower agricultural value than the Merrimac soils. 


BOONE SILT LOAM. 


The soil of the Boone silt loam to a depth of 8 or 10 inches is a 
light-brown, or when dry a grayish-brown, silt loam. This is under- 
lain by a buff-colored silt loam. A reddish-brown, compact layer of 
sandy clay, 2 to 6 inehes in thickness, is usually encountered in the 
subsoil at a depth of 16 to 24 inches, and passes below into brown 
sandy loam or yellowish-brown sand. This sandy portion of the sub- 
soil is the result of the weathering of Potsdam sandstone, which 
formation is often encountered at or near a depth of 3 feet. Frag- 
ments and slabs of this rock cccur to some extent on the surface and 
through the surface soil. Areas in which this material is sufficiently 
abundant are indicated on the map by stone symbols. In the western 
part of secs. 18 and 19, T. 23 N., R. 7 E., a small area of fine sandy 
loam is included with the silt loam. Except for these variations the 
type is very uniform in characteristics. 

The Boone silt; loam is of small extent and is confined to a few 
small areas southwest of Stevens Point, chiefly m Linwood Town. 
It occurs associated with areas of the Vesper silt loam. 

The Boone silt loam has a gently rolling to rolling topography, 
and both surface drainage and underdrainage are good. The orig- 
inal timber growth consisted of oak, maple, and white pine. ‘The 
soil is considered productive and especially adapted to small grains 
and hay and pasture grasses. A fairly large proportion of the type 
has been cleared and put under cultivation. The principal crops are 
oats and hay, with a smaller acreage of corn and potatoes. Oats 
ordinarily yield from 35 to 50 bushels per acre, hay 14 to 2 tons, 
potatoes 150 bushels or more, and corn 30 to 40 bushels. 

This soil is not difficult to handle, and a good seed bed can be 
worked up with little difieulty. No commercial fertilizers are used 
and green manuring is seldom practiced. The supply of stable 
manure is inadequate. Little attention is given to selecting crop 
rotations best suited to the soil. 

In the improvement of this type the supply of organic matter 
should be increased by plowing under green-manure crops. The 
soil is somewhat acid, and lime should be used to insure best results 
with such crops as alfalfa and clover. A good rotation for this type 
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of land consists of corn, small grain, and clover. The second crop 
of clover should be plowed under about every second rotation, or in 
every rotation if no manure is available. 


WHITMAN SAND. 


The Whitman sand to an average depth of 6 to 12 inches consists 
of a dark-gray to almost black sand rather high in organic matter. 
The subsoil to over 36 inches is a dull-gray or mottled gray and yel- 
low sand, with more or less fine, well-worn gravel in the lower part. 
In a few places the soil is loamy in texture. 

The chief variation from typical occurs in the Buena Vista Drain- 
age District, in an irregular area which originally consisted of shallow 
peat overlying Whitman sand. The shallow covering of peaty ma- 
terial has been burned off over this area, and the resultant soil con- 
sists of Whitman sand streaked and spotted with areas over which 
the surface soil from 2 to 10 inches consists of a gray, yellowish- 
brown or dark-gray ash mixed with sand. Here and there occur 
remnants of shallow peat which were not destroyed by the fire. These 
usually stand a few inches above the level of the surrounding soil. 

The Whitman sand is confined largely to the southwestern part of 
the county, where it occurs chiefly as a marsh-border type. It is 
encountered bordering areas of Peat, in shallow depressions or basin- 
like areas in association with the Plainfield soils, and along stream 
courses throughout the region where sandy soils predominate. The 
largest tract occurs several miles west of Coddington. 

The surface of the Whitman sand is level and the natural drainage 
is deficient. Much of the type lies within drainage districts, where 
the drainage conditions have been greatly improved by the con- 
struction of large open ditches. In some places these have been 
supplemented by tile drains. 

Because of its generally rather poor drainage at present and also 
because of its rather small extent, this type is not of much agri- 
cultural importance. Only a comparatively small proportion of it is 
under cultivation. The original vegetation consisted of willow, 
spruce, and poplar, with some jack pine in the higher places and 
coarse marsh grasses in open stretches. 

The chief crops grown on this soil and the best yields obtained 
are as follows: Oats 45 bushels an acre, corn 50 bushels, potatoes 
150 bushels, and hay 1 ton. These yields are above the average and 
represent the returns on well-drained tracts, well farmed and ferti- 
lized. Buckwheat, alsike clover, millet, and rye are sometimes 
grown. This soil is not considered very desirable, as it is deficient 
im potash and phosphorus and occupies such a low position that it 
must all be drained by open ditches or tile drains. In some cases 
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the outlet ditches already installed do not appear to be deep enough 
to permit thorough drainage. 

Where thoroughly drained this soil is easy to handle and responds 
fairly well to good farming methods. Little commercial fertilizer 
has been used on it, but stable manure has been applied in some 
instances. Where a covering of peaty material has been burned off 
it is probable that the supply of potash is sufficient for several sea- 
sons, but ultimately both potash and phosphorus will be required. 


WHITMAN SANDY LOAM. 


The surface soil of the Whitman sandy loam, extending to an 
average depth of 10 inches, consists of a dark-brown or black sandy 
loam or heavy sandy loam, high in organic matter. The subsoil 
usually consists of a yellow or gray sand, sticky sand or sandy clay 
loam. It is frequently mottled. The lower subsoil is subject to con- 
siderable variation, ranging from rather heavy sandy loam to beds 
of quite sandy soil. Thin lenses of clay loam may also occur, and 
gravelly material is frequently encountered in the subsoil. There is 
no calcareous material in the glacial drift from which the type is 
derived, and both surface soil and subsoil are acid. 

The Whitman sandy loam occurs in widely scattered areas, asso- 
ciated chiefly with the Gloucester and Spencer soils. The type fre- 
quently grades into the Whitman silt loam without a sharp line of 
separation. 

The surface of this type is level. It is low lying and naturally 
poorly drained. The type occurs largely as first-bottom land along 
stream courses, or in depressions in the upland where there has 
been an accumulation of organic matter sufficient to give a dark 
color. 

Because of the rather small extent of this soil and its naturally 
poor drainage conditions, it is of little importance agriculturally. 
Only a small proportion of the type is under cultivation. The origi- 
nal timber growth consisted mainly of alder and poplar, with some 
red oak and white pine in the better drained areas. Coarse marsh 
grasses also grew upon this soil. The chief crops produced are hay, 
small grains, corn, and buckwheat. The soil when thoroughly 
drained is easily cultivated, but it requires careful management. It 
is deficient in some of the mineral plant foods, especially phosphorus. 

In the improvement of this land the most important need is 
better drainage. A number of large ditches have already been con- 
structed, but in a number of cases laterals and tile drains are neces- 
sary for thorough drainage. When properly drained and well 
handled this will be a fairly productive type, and satisfactory 
yields can usually be obtained in seasons not excessively wet. 
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WHITMAN SILT LOAM. 


The soil of the Whitman silt loam to an average depth of about 
12 inches consists of a dark-brown or black silt loam containing a 
high percentage of organic matter. The subsoil consists of a heavy 
silt loam or silty clay loam which usually extends to a depth of 36 
inches or more, and frequently becomes somewhat heavier as the 
depth increases. It is usually dark gray or drab in color, frequently 
mottled with brown or yellow and sometimes with both. In the deep 
subsoil there is frequently some fine sand, and coarser material may 
occur, giving the subsoil a somewhat gritty character. In some 
instances beds of fine sand are encountered at a depth of 30 to 36 
inches. The type as a whole is rather uniform in color and in 
texture of the surface soil. 

The Whitman silt loam is confined largely to the northwestern 
quarter of the county, where the upland soils consist largely of the 
Gloucester and Spencer series. It also occurs to a small extent where 
the upland soils are of the Boone series; in such localities the deep 
subsoil is usually sandy. For the most part this type occupies 
narrow strips along stream courses, and few of its areas cover more 
than one-fourth square mile. 

The surface is level or very gently sloping. Because of the low 
position and the general liability to overflows the natural drainage is 
poor, and the type is of little importance from an agricultural stand- 
point. Very little of its area has been cleared and placed under 
cultivation. The original growth consisted of elm, ash, alder, and 
other water-loving trees and shrubs, with coarse grasses. 

In places there is sufficient fall to permit artificial drainage. The 
type can be cultivated with profit when the drainage conditions have 
been improved. It is naturally very productive and is adapted to 
all the common crops which can be grown in this region. In its 
present condition the land has a very low selling value. 


GENESEE FINE SANDY LOAM. 


The surface soil of the Genesee fine sandy loam extends to a depth 
of 16 to 18 inches. It consists of a brown sandy loam to fine sandy 
loam. In the surface 4 to 6 inches the color is usually darker brown 
than below. The subsoil begins abruptly as a yellowish fine sand, 
and is stratified in the lower part with layers of fine, waterworn 
gravel. 

This type occurs in the bottom lands along the Wisconsin River. 
It usually lies somewhat higher than the Genesee silt loam, but is 
subject to periodic overflows. The surface is flat to slightly un- 
dulating, relieved frequently by abandoned stream channels or 
sloughs, which are filled with peaty accumulations or hold water 
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after the subsidence of the overflows. The drainage of the type is 
good between inundations. 

The Genesee fine sandy loam is of small extent and minor im- 
portance. Most of it is still timbered with oak, elm, basswood, maple, 
and white pine. The chief crops grown are rye, corn, oats, hay, and 
potatoes. 

Farming on this soil is uncertain, because of the danger of flood- 
ing. Reports indicate that floods occur every 3 to 5 years sufficient 
to destroy all crops, and less destructive floods occur more frequently. 
On account of the small extent of this type, the expense of con- 
structing dikes to protect the land from flooding is apparently not 
warranted. 

GENESEE SILT LOAM. 

The surface soil of the Genesee silt loam, extending to a depth of 
16 to 18 inches, consists of a brown, dark-brown or reddish-brown 
silt loam. A few inches of reddish-brown sandy loam may intervene 
between the surface soil and the underlying loose, open, yellow sand 
and gravel, but usually the change from silt to sand is abrupt. The 
subsoil is distinctly stratified. 

This type is confined to the valley of the Wisconsin River, where 
it occurs as first-bottom land subject to overflows. The surface is 
flat to slightly undulating except for abandoned stream channels or 
sloughs. The sloughs are either filled with a deposit of peaty ma- 
terial or hold water after the subsidence of floods. The drainage of 
the type is good between overflows. 

The Genesee silt loam is of small extent, and most of it is heavily 
timbered with water maple, elm, basswood, and oak, with some birch. 
A few tracts have been cleared, and oats, corn, hay, and potatoes are 
grown. The danger of flooding makes farming uncertain. To pre- 
vent flooding, dikes would be necessary and the expense of their con- 
struction would not be justified under present conditions. 


PEAT. 


The material mapped as Peat consists of vegetable matter in vary- 
ing stages of decomposition, with which there has been incorporated 
a small mineral content. When raw, fibrous, and only slightly de- 
composed the Peat has a brown color, but when more completely 
decayed it becomes somewhat darker. It is light in weight as com- 
pared with other soil, and is loose and rather spongy. The surface 
material is often of a lighter brown color than that at a depth of 2 
feet or over. This is usually true of the timbered marshes in the 
region of glacial soils. In some instances the more thoroughly de- 
composed material occurs at the surface, and raw, fibrous peat is 
encountered at the lower depths. This appears to be the case most 
frequently where the marshes were originally treeless. 
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The peaty matter ranges in depth from 18 inches to over 3 feet. 
Probably over about one-third of the area of the type its depth is 
greater than 3 feet. In some instances the deposits are known to 
be 10 feet or more deep. The underlying material usually consists 
of grayish or nearly white sand of medium texture. In the north- 
western part of the county, where some of the upland soils are 
heavy, the underlying material is sometimes a clay loam or sandy 
clay. This is also true of a few marshes in the eastern half of the 
county, especially in the northeastern part, where some of them are 
surrounded by heavy soils. Where the marshes are bordered by 
sandy soils they usually have sandy bottoms. Some of the Peat 
areas, including much of the Buena Vista Drainage District, have 
been burned over, leaving the surface covered with a thin deposit 
of ash, 

Peat, with its shallow phase, is the most extensive type in the 
county. By far the largest tract is found in the southwestern part 
of the county, in what is known as the Buena Vista Drainage Dis- 
trict. Another extensive marsh development occurs in the north- 
western part of the county, chiefly in Eau Pleine Town, and is 
included in the Dancy Drainage District. This marsh extends for 
over 10 miles along the Little Eau Pleine River, but only a small 
proportion of it is within Portage County. Another marsh occupied 
by typical Peat occurs immediately east of Jordan, extending north 
from Stockton for over 6 miles, with a width of about 1 mile. 
Numerous smaller peaty marshes occur throughout the northern and 
eastern parts of the county. 

The surface of all the Peat areas is tow, level, and naturally very 
poorly drained. A large proportion of the Peat is included within 
drainage districts and has been drained more or less thoroughly 
by large open ditches. In some cases these have been supplemented 
by tile drains. 

The native vegetation on the open marsh areas consisted largely of 
coarse marsh grasses, sedges, and sphagnum moss. Over most of the 
Buena Vista Drainage District and quite a large proportion of the 
marsh in the Dancy Drainage District the growth was of this nature. 
Where the type was timbered alder, poplar, and tamarack were 
found. Within the glaciated area in the northern and eastern parts 
of the county many of the marshes support a dense growth of tama- 
rack, cedar, and alder, with some ash. On marshes which are wholly 
or in part within drainage districts some of the timber has been 
removed and the land cleared, but in most cases the treeless portions 
of the marshes are the first to be prepared for cultivation. 

By far the most extensive farming development on this marsh land 
is in the Buena Vista Drainage District, in the southwestern part of 
the county. Approximately one-half the area of thismarsh consists of 
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Peat land, and a considerable proportion of this has been placed under 
cultivation. Many substantial farm buildings have been constructed 
here, and farming is carried on with varying degrees of success. It 
was at first thought by those who developed this project that the use 
of commercial fertilizers would not be necessary on this land. Some 
good yields were obtained without the use of fertilizers of any kind. 
It has come to be quite generally recognized, however, as has been 
advocated by the Wisconsin experiment station, that marsh land of 
this kind can not be successfully farmed over a period of years with- 
out fertilization and that mineral plant foods in the form of com- 
mercial fertilizers are doubtless the most economical means of in- 
suring profitable crops. The Peat is deficient in potash and phos- 
phorus, and it also shows varying degrees of acidity. At. present 
considerable quantities of wood ashes, rock phosphate, and acid phos- 
phate are used, with success. Lime is also applied in some instances. 

The chief crops grown on the Peat are corn, oats, rye, millet, buck- 
wheat, timothy and alsike clover, potatoes, and various root crops. 
Where proper methods of fertilization and cultivation are followed 
and where the drainage is sufficient the yields are equal to those 
obtained on good upland soils. In many cases, however, the neces- 
sity of using fertilizers has not been realized, and the cultural 
requirements of this class of land have not been fully met by most 
of the farmers. For these reasons, and owing to the fact that in 
some places the drainage has not been sufficient, crop yields’ have 
often been low, and some farmers have become discouraged. Aban- 
doned farm buildings and idle fields are not uncommon. Where the 
drainage is not sufficient for cultivated crops, marsh hay is cut. 
In some places wire grass has been cut for use in grass-matting 
factories. With drainage, however, the wire-grass production has 
been greatly reduced. 

In the Dancy Drainage District some aevelopment has taken place 
on Peat. A much smaller proportion of this land is under cultiva- 
tion here than in the Buena Vista Drainage District, owing to the 
fact that all the drainage ditches have not. been completed and to 
the further fact that in some cases drainage has been insufficient even 
where ditches have been installed. The outlet ditch has recently been 
deepened, so as to insure an outlet which will make thorough drain- 
age possible over the entire district. 

A few other reclamation projects are being organized or are under 
consideration in various parts of the county, but on a much smaller 
scale. Some small tracts of Peat are being reclaimed by individual 
effort. 

Because of the extensive areas of Peat in this county its improve- 
ment is of great economic importance. This soil is deficient in 
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potash and phosphorus, and these elements must be incorporated 
before crops can be successfully grown from year to year. They may 
be supplied in the form of stable manure or commercial fertilizer. 
Owing to the present high cost of the usual forms of potash, the best 
source of this element at present is wood ashes. Phosphorus may be 
applied in the form of finely ground rock phosphate or as acid phos- 
phate. The nitrogen contained in manure is not needed on Peat, 
and this element is largely wasted when stable manure is applied to 
Peat land. The physical nature of this soil is such that it requires 
special care in cultivation. The use of a roller to compact the seed 
bed and compress the loose peaty material about the seed is advis- 
able. The roller should be followed by a light harrow, unless a 
corrugated roller is used, in which case harrowing is not so necessary. 
With proper fertilization and cultivation this soil can be farmed with 
profit, as has been demonstrated in this and other counties of Wis- 
consin and in adjoining States. 

Peat, shallow phase.—Peat, shallow phase, includes those areas in 
which the depth of the peaty accumulation averages about 18 inches, 
although it varies from about 10 inches to as much as 24 inches in 
a few small areas. The peaty matter usually rests upon a gray to 
white sand of medium to fine texture, but in some instances a clay 
loam or sandy clay is the underlying stratum. This heavy material 
usually occurs in the northwestern part of the county, where there is 
considerable heavy soil in the uplands adjoining the marshes. 

Peat, shallow phase, is not as extensive as the typical Peat. Its 
most extensive area is in the southwestern part of the county, in the 
Buena Vista Drainage District, where the phase occurs closely asso- 
ciated with the typical Peat. It usually occurs as a gradation from 
typical Peat to soils of the Whitman series, and includes material 
ranging between these types in characteristics. Smaller areas of the 
phase occur in the northwestern part of the county. 

The surface of this phase is low, level, and naturally poorly 
drained. A number of large open ditches have been constructed, 
and in places tile drains have been installed. 

The original vegetation on the Peat, shallow phase, was about the 
same as on the typical Peat, consisting of marsh grasses, sedges, 
sphagnum moss, willows, and alder, with some poplar and in a 
few places tamarack. Tamarack was not as common as on the 
typical Peat. 

Little development has taken place on the Peat, shallow phase, 
outside the Buena Vista Drainage District, where it has been im- 
proved along with the typical Peat. The same crops are grown. 
Practically the same yields are obtained, and the same methods of 
treatment are required to make farming on the phase profitable. 
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As is the case with the typical Peat, the soil of the shallow phase 
is deficient in potash and phosphorus and is in an acid condition. 
The value of land of Peat, shallow phase, is probably a little higher 
than that of the typical Peat, especially where there is clay in the 
subsoil. 
SUMMARY, 


Portage County is situated in the central part of the State of Wis- 
consin. It comprises 812 square miles, or 519,680 acres. The surface 
features vary from level to rolling and hilly. The average elevation 
of the county above sea level is about 1,110 feet. 

The eastern third of the county drains toward the east through 
tributaries of the Little Wolf and Waupaca Rivers into Lake Michi- 
gan, while the remainder of its area drains into the Wisconsin River, 
and thence into the Mississippi. 

Portage County was organized in 1844. The early settlers. came 
largely from eastern States. The total population in 1910 was 
20,945. The population is 71.9 per cent rural. Stevens Point, the 
county seat, with 8,692 inhabitants, is the only place with a popula- 
tion larger than 1,000. Portage County has good railroad connection 
with many large cities and markets. 

The mean annual precipitation for the county is about 30 inches, 
and the mean annual temperature is about 48° F. The winters are 
long and severe, with a snowfall of about 41 inches, but the summers 
are warm and crops make rapid growth. There is a growing season 
of about 125 days free from killing frosts. 

The agriculture of the county shows all stages of development. 
The best farming land is in the northwestern, northeastern, and 
eastern parts of the county, where fine sandy Ioam or heavier soils 
predominate. Soils of lower value, mostly sandy or marshy, occur 
throughout the central, southern, and north-central sections. 

The principal crops are hay, oats, potatoes, rye, corn, barley, and 
buckwheat. General farming is the prevailing type of agriculture, 
and dairying and potato growing are two of the most important 
interests. 

Over 79 per cent of the total area of the county is in farms. The 
average size of the farms is 127 acres, of which on an average 68 
acres are improved. About 90 per cent of the farms are operated by 
owners. 

The soil material of Portage County has been derived from glacial, 
residual, alluvial, and possibly loessial materials. The soils, exclu- 
sive of Peat, are classed in nine series. 

The Gloucester series comprises light-colored upland soils in the 
region of recent glaciation, where the material has been derived 
chiefly from crystalline-rock formations. The lighter textured 
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members of this series are droughty, but the heavier types are very 
productive, comprising some of the best land in the county. General 
farming and dairying are well developed on these soils. Potatoes are 
an important crop, and miscellaneous fruits and vegetables are 
grown. 

The Spencer series consists of grayish upland soils in the driftless 
area or in regions of old glaciation where the subsoil is strongly 
mottled and the natural drainage conditions somewhat deficient. 
The greater part of the area of these soils is under cultivation. The 
silt loam type is difficult to work. 

The Vesper silt loam consists of a brownish soil overlying sand- 
stone. The surface soil is derived from a loesslike deposit, while 
the subsoil is derived from the underlying Potsdam sandstone. Hay 
and oats are the principal crops grown on this soil in a system of 
general farming. 

The Merrimac series comprises light-colored timbered soils, which 
occur as outwash plains, stream terraces or filled-in valleys where 
the parent material has come largely from crystallized-rock forma- 
tions. The Merrimac soils are largely under cultivation. They are 
productive types and: rank among the most desirable in the county. 

The Plainfield soils are very similar to the Merrimac in surface 
features and origin, except that the parent material has come largely 
from sandstone formations. The series is quite extensive in the 
southwestern part of the county, in the Wisconsin River valley. The 
sand type is droughty, but the fine sandy loam is a desirable farming 
soil, 

The Waukesha series comprises dark-colored soils, occurring on 
outwash plains, in filled-in valleys or on stream terraces. The 
parent material has come both from crystalline rocks and from sand- 
stone. The sand member of the series is inclined to be droughty 
and gives rather poor yields except in particularly favorable years, 
but the sandy loam and fine sandy loam are almost entirely under 
cultivation and are highly improved. 

The Boone series comprises brownish upland soils derived largely 
from the weathering of Potsdam sandstone. The types mapped are 
the sandy loam and silt loam. These types are of small extent. 
They are confined to the west-central part of the county. The Boone 
soils are fairly good agricultural types. 

The Whitman series comprises dark-colored, low-lying, poorly 
drained soils within the region of crystalline rocks. The soils are 
partly of alluvial origin, partly glacial, and in part residual. The 
types mapped are the sandy loam and silt loam. They are farmed to 
only a small extent at present, but with reclamation and improvement 
they would be productive and adapted to a wide range of crops. 
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The Genesee series comprises brownish soils in first-bottom areas 
along streams. The types mapped in this county are the fine sandy 
loam and silt loam. These soils in general can not be safely farmed 
at present, owing to their liability to overflows. 

The soils mapped as Peat and its shallow phase consist of vegetable 
matter in varying stages of decomposition. These soils occur in 
poorly drained, low-lying places and cover a considerable total area. 
Some of this marsh land has been reclaimed. 


O 


[Pursrrc REsoturion—No: 9.] 


sOINT RESOLUTION Amending public-resolution numbered eight, Fifty-sixth Congress, 
second session, approved February twenty-third, nineteen hundred and one, ‘providing 

- for the printing annually of the report on field operations of ‘the Division of Soils, 
Department of Agriculture.” 


Resolved by the Senate and House of Representatives of the United States of 
America in Congress assembled, That publie resolution numbered eight, Fifty- 
sixth Congress, second session, approved February twenty-third, nineteen hun- 
dred and one, be amended by striking out all after the resolving clause and 
inserting in leu thereof the following: 

That there shall be printed ten thousand five hundred copies of the report 
on field operations of the Division of Soils, Department of Agriculture, of 
which one thousand five hundred copies shall be for the use of the Senate, 
three thousand copies for the use of the House of Representatives, and six 
thousand copies for the use of the Department of Agriculture: Provided, That 
in addition to the number of copies above provided for there shall be printed, 
as soon as the manuscript can be prepared, with the necessary maps and illus- 
trations to accompany it, a report on each area surveyed, in the form of advance. 
sheets, bound in paper covers, of which five hundred copies shall be for. the 
use of each Senator from the State, two thousand copies for the use of each 
Representative for the congressional district or districts in which the survey is 
made, and one thousand .copies for the use of the Department of Agriculture. 

Approved, March 14, 1904. 


[On July 1, 1901, the Division of Soils was reorganized as the Bureau of Solls.] 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The 
Natural Resources Conservation Service (NRCS) is committed 
to making its information accessible to all of its customers and 
employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. 
For assistance with publications that include maps, graphs, or 
similar forms of information, you may also wish to contact our State 
or local office. You can locate the correct office and phone number 
at http://offices.sc.eqov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis of 
race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or 
because all or a part of an individual’s income is derived from any 
public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA’s TARGET Center at (202) 
720-2600 (voice and TDD). To file a complaint of discrimination 
write to USDA, Director, Office of Civil Rights, 1400 Independence 
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 
795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal 
opportunity provider and employer. 
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